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EROP. GAN: ELECTRONICS . 


and 


asTronauTics UMBER, ie 


The de Havilland control system for the 


Gnome engine is the world’s first fully DE HAVILLAND PROPELLERS LIMITED 


automatic electric fuel system for helicopters HATFIELD HERTFORDSHIRE 
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THE AEROPLANE JULY 15, 1960 
and ASTRONAUTICS 


PTH tt HIT LET 


POWER CONTROLS 


The rudder of the Avro Vulcan B. Mk. 2 aircraft is 
operated by the dual powered flying control unit shown 
in the illustration. The individual units are self-contained 
and independent of each other. Automatic and instan- 
taneous change over from the main to the auxiliary unit 
takes place in the event of a main unit failure. 


BOULTON PAUL AIRCRAFT LTD. 


uU ol CSE EFT eR. £862 aE 8 


Second class postage pa a at : New York, N.Y 
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powered by 


Rolls-Royce 


THE AEROPLANE 
and ASTRONAUTICS 


...world’s fastest, longest-range jetliner 


BRITISH OVERSEAS AIRWAYS CORPORATION 


British Overseas Airways Corporation have 
begun flying over-ocean routes with Boeing 
707 Intercontinental jetliners. These luxurious 
new airliners are powered by world-famous 
Rolls-Royce Conway engines. 

With a range of more than 5000 miles, 
Boac’s Intercontinentals can fly from 
London to New York, non-stop at 600 miles- 
an-hour speeds, making the trip in under 
seven and a half hours. The Intercontinental’s 


roomy cabin is quiet and the most spacious 
aloft. Passengers will find travel aboard these 
superb airliners exhilarating—yet serene and 
wonderfully comfortable. There is no vibra- 
tion and no travel fatigue. Passengers will 
arrive at their destination rested and re- 
freshed, after a trip made doubly memorable 
by the friendly hospitality and superlative 
service of BOoAC, one of the world’s great 
airlines, 


BOEING 727? SMitlercantinental 
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THE AEROPLANE 
and ASTRONAUTICS 


This Gyro Unit forms the heart of the 

Smiths 8.8.P.2 Autopilot used in the 

Comet 4B. The rate/rate system of 
control used in the s.E.P.2 has proved 
itself with more than a million 

and a half flying hours with 

38 airlines and air forces 

throughout the world. Detachable 
assemblies simplify maintenance and 
the unit is fully approved to operate 
Sor 3,000 hours between overhauls. 


JULY 15, 1960 


Smiths 
are in 
the picture 


For the de Havilland Comet 4B, Smiths 
supply no less than 54 flight deck instru- 
ments, from the tiny E.2.A. stand-by 
compass to the complete integrated 
Smiths Flight System. And this is not 
the whole story. In all, 430 items of 
Smiths equipment, including the fuel 
contents system, are used in each 
Comet 4B. 

In the aviation industry, Smiths—a 
name with a world of meaning—means 
one organisation which can supply 
aircraft constructors and operators with 
complete aircraft instrument installa- 
tions. And each item is backed with 
first-class after-sales service and advice. 
If yours is an instrument problem let 
Smiths put you in the picture. 
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KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDX. Telephone WEMBLEY 8888. Telegrams AIRSPEED, WEMBLEY. Teler 
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Travel on vacation in any British 

pressurised Airliner and the air 

conditioning equipment will have 

been produced and supplied by Normalair . . 

take with you the world’s most advanced and revolutionary underwater 
swimming set and it will be a product of the Normalair Industrial Division. 
Normalair Ltd. is Europe’s largest producer of Aircraft cabin air conditioning 
equipment and has unrivalled experience in the production of breathing 
equipment of all kinds—enjoy your holiday with the knowledge that 
Normalair technical achievements will add to your comfort and pleasure 
both there and back and when you're there. 


YEOVIL, ENGLAND. Specialists in Environmental Control Systems 
NORMALAIR INDUSTRIAL DIVISION, 27/31 Minshull Street, Manchester |. 
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the Caribou is 


‘ 


PROOF OF THE CARIBOU’S REMARKABLE SHORT TAKE-OFF PERFORMANCE IS RECORDED 
BY THE UNERRING EYE OF THE CAMERA IN THIS OFFICIAL FLIGHT TEST PHOTOGRAPH. 


Conditions were: Airport elevation, 514 
ft. MSL. Temperature, -1°C. Wind 2.8 mph. 
Load, 25,840 lbs. TAKE-OFF GROUND ROLL 
WAS 460 FEET IN 9.3 SECONDS, DISTANCE 
OVER A 50 FT. OBSTACLE WAS 910 FT. 
IN 14.2 SECONDS. 


foe Caribou 


Designed and built by 


DE HAVILLAND AIRCRAFT OF CANADA 


DOWNSVIEW WESTERN SALES AND SERVICE : EDMONTON, AITA. ONTARIO 


PACIFIC SALES AND SERVICE : VANCOUVER, 8.C. 
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DATA HANDLING 
Civil and Military 
Digital and 
| Analogue Systems. 


MARCONI’S cover 


mT] 
; a —_— a 
i \ 
: 
| | 
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STORM WARNING RADAR 


The Marconi SNW 51 is designed to present accurate pic- 
tures of storms and rain producing clouds over ranges up to 
200 n. miles. It meets the needs of Meteorological Depart- 
ments and Civil Aviation Authorities, particularly where data 
gathering from distant recording posts is uneconomic or ham- 
pered by inaccessibility. It is used by the British Ministry of 
Aviation and in Australia, Southern Rhodesia, British East 
Africa and China. Its main features include: (i) Full off cen- 
tring on displays; (ii) controlled camera recording facility; 
(iii) remotely controlled tiltable aerial; (iv) Iso-echo presen- 
tation. 


LONG RANGE 
HEIGHT FINDER 


The Marconi $244 is the most 
advanced and accurate height 
finder in the world. In 
conjunction with the Marconi 
control system it can handle 

15 random targets per minute. 
Height references are related 
to a shock mounted artificial 
horizon which overcomes 

the instabilities inherent in 

all large supporting structures 
and gives the greatest known 
accuracy. The equipment 
operates satisfactorily in 

all weathers and climates 

from Arctic snows to 

tropical monsoon precipitation. 
It may be ‘radomed?’ for 
protection but will withstand 
wind speeds up to 120 
knots without ‘radoming’. 
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AIR TRAFFIC CONTROL SYSTEMS 


The Marconi $264A 50 cm. radar is the most advan- 
ced air traffic control radar in the world. It will oper- 
ate anywhere, including mountainous country, in all 
weather conditions. It is designed for the control of 
jet aircraft from take-off to 150 miles plus, 
combining the three roles of Airfield Control, 
Terminal Area Control and Long Range Air- 
ways Surveillance. Several versions are now 
available to suit varied circumstances and continuous 
research is being devoted to ensure continued 
progress and development of Marconi 50 cm. radars. 


LONG RANGE SURVEILLANCE RADAR 


This versatile radar can be adapted to a diversity of applica- 
tions. The Moving Target Indicator eliminates the echoes 
from stationary objects. Distortion of the reflector profile is 
prevented by the main member being a 6’8” diameter tube, 
thus giving increased accuracy over a longer life. A unique 
mechanical design feature ensures that the turning gear is 
unaffected by slight subsidence of the site. Like the $244 the 
equipment is ‘all weather’ and ‘all climate’ and will withstand 
wind speeds up to 120 knots without ‘radoming’. 


Marconi’s offer a complete consultancy and engineering 
service in the installation of radar systems. All Marconi 
radars and data handling equipment have been designed 
for integration into the most advanced air traffic con- 
trol and defence systems at present in operation or 
contemplated in the forseeable future. Marconi radar 


is in constant use in 36 countries. 


SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 


CHELMSFORD - ESSEX - ENGLAND 
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= @€=6—FTtiéA icf seve 
the world... 
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In the rural districts of many countries, aircraft form the most dependable link 
with civilisation. In Africa, Australia, Canada and New Zealand, outlying com- 
munities are coming to rely more and more on aircraft for their daily needs. 
Here a farmer guides down an Air Ambulance of the South Saskatchewan 
Department of Health. Photograph by the National Film Board of Canada. 


CELLON serve the 


2 world’s aircraft 


AIRCRAFT FINISHES BY CELLON LIMITED, KINGSTON-ON-THAMES + KINGSTON 1234 
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Keep in touch—with BCC and the latest advances in communications techniques 


BCC's Type 400/100 VHF 15-watt Fixed 
Station makes other means of com- 
munication look a little old-fashioned. 
It's designed for the control of mobile 
systems, point-to-point links, ground/ 


air communications and similar uses. 
Two-way, single or dual frequency sim- 
plex, or duplex operation. Auxiliary units 
available for extended orremotesimplex 
or duplex operation. Leaflet available. 


Consult our Systems Planning Service for full information and guidance on communications systems planning 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


Tel: High Wycombe 2501 


High Wycombe, Bucks 


Cables: BeeCeeCee High Wycombe 


And at Wembiey 
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: Firth Cleveland handles the whole job 


We manufacture specialised equipment for handling 
SF a aviation fuel at every point from bulk storage to 
aircraft engine—specialised equipment for filtering, 
pumping, controlling, metering, transporting, 

and specialised instruments for indicating 

fuel quantities and rates of flow. 

Our products, which are subjected to stringent 
tests in the Firth Cleveland Test House at 
Treforest, ensure delivery of fuel to the aircraft 
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Raut at, & removes water 
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M6 filter and 
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pump 
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Microfilters 
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Gilbarco/Firth Cleveland gauge Contents gauges for airfield 
indicates level in deep storage tanks bulk storage fuel tanks 


SIMMONDS AEROCESSORIES LTD - FIRTH CLEVELAND INSTRUMENTS LTD. 
STORNOWAY HOUSE. CLEVELAND ROW, LONDON, S.W.I TELEPHONE: WHITEHALL 2166 
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Firth Cleveland 
Flowmeters 
and Pacitor 
fuel gauges 


Simmonds 
fuel dispenser 
vehicle for 
hydrant system 
refuelling 


Simmonds 
flow control valves 


Simmonds BP 
shock 
alleviators 


Firth - “aad a | Pacitor 
Cleveland | fuel 
flowmeter ‘eg ss gauge 


MEMBERS OF THE FIRTH CLEVELAND GROUP 
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As Specialists in 

precision engineering, we 
invite your enquiries concerning 
projects to which our 
comprehensive engineering 
facilities can usefully 

be applied 
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HOBSON CONSTANT SPEED ALTERNATOR DRIVES 
are now specified for the 
D.H. 121 JET AIRLINER 


In this aircraft, described as the ultimate in subsonic 
speed combined with the best possible operating economy, 
the entire electrical generating capacity is dependent 


upon its constant speed drives, so that reliability and a long life 
between overhauls are of vital importance. Designed specifically 


for civil aircraft duties, HOBSON Constant Speed Alternator 
Drives achieve these essential qualities by their novel construction 


permitting the use of a transmission oil pressure of only 
500 p.s.i. In addition, a unique pump off-loading system reduces the 


pump transmission pressure to 50 p.s.i. when the aircraft is cruising. 


The ingenuity and reliability inherent in this design also 
characterise the following additional HOBSON equipment now 


specified for the same aircraft:— FUEL BOOSTER PUMPS 

FUEL FLOW PROPORTIONERS © TRAILING EDGE FLAP 

OPERATING SYSTEMS © LEADING EDGE DROOP OPERATING SYSTEMS 
WOLVERHAMPTON 


FORDHOUSES 


LIMITED 
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Registered Office : Connaught House, 63 Aldwych, London, W.C.2. 
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MAKES JET SERVICE BETWEEN 
IMPORTANT SMALLER CITIES A REALITY! 


“NL 


Designed by SUD AVIATION and now sold 
and serviced by DOUGLAS AIRCRAFT 
the medium-range Caravelle can land and take off 
at airfields which cannot accommodate long-range jets 


Afterexhaustiveinvestigation and testing, the Douglas 
Aircraft Company can recommend Sud Aviation’s 
Caravelle jetliner as the world’s finest medium-range 
airliner. 

This luxurious jetliner is manufactured and tested 
in accordance with the most modern techniques. It 
has proved in airline operation that it is outstanding 
in performance, economy, ease of maintenance and 
passenger acceptance. 


Its rear fuselage-mounted Rolls-Royce engines put 
the jet exhausts behind all passengers, resulting in 
aviation’s quietest cabin. Stability is excellent, vibra- 
tion nonexistent. 

Caravelle’s high rate of climb and high cruising 
speed make it ideal for routes from 200 to 1400 miles. 
It is an aireraft that fits the Douglas tradition. . - 
dependable, durable, and an airline profitmaker. 


Designed and built by SUD AVIATION 
Sold and serviced by DOUGLAS AIRCRAFT 
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AT LONDON 
AIRPORT 


Component overhauls 
Maintenance modifications 
Aircraft catering 

Design facilities 


Technical and traffic handling 


ALL TECHNICAL SERVICES CARRIED OUT TO A.R.B. STANDARDS IN FULLY APPROVED WORKSHOPS 


Enquiries to: SALES MANAGER 


EAGLE AIRCRAFT SERVICES LTD 


London Airport, Hounslow, Middlesex. Telephone : SKYport 3611 
Telex: London Airport 25802 
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... CONTINUOUS CONSULTATION 


With the ULTRA 

ENGINE CONDITION ANALYSER 

engine temperature and vibration 
conditions can be kept under continuous 
observation. The values can be assessed 


at a glance, or measured accurately. 


PROVIDES IMMEDIATE EVIDENCE 
OF IMPENDING TROUBLE. 


Please write for further information 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON: ws. Telephone ACOrn 3434 


RADIO AND RADAR SYSTEMS . AIRCRAFT ENGINE CONTROLS AND INTERCOMM . DATA PROCESSING EQUIPMENT 
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Designed to operate at system pressures of 3,000 p.s.i., 
Palmer Parmatic Filters are now in full production; 
they have been chosen by English Electric because of the 
considerable weight and space advantage in 
relation to their capacity, and because they are unaffected by 
extremes of operating temperatures. 

The filter medium is fabricated from Parmesh, an extremely 
fine stainless steel cloth suitable for use with all 
hydraulic fluids, including DTD. 585, “Skydrol”, and DP.47. 


Palmer Aero Products Ltd 


Penfold Street, London N.W.8 
Tel: PADDINGTON 8822 
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GAP FREE RADAR 
COVERAGE IN EXCESS 
OF 120 MILES AT 40,000 FEET 


DECCA DASR-1 


The Decca 10 cm DASR.-1 is already in service yield- 
ing results which establish its supremacy as the ideal 
civil air surveillance radar for jet age operation. 
Accurate, reliable information on all aircraft within 
the airspace probed by its powerful, gap free beams 
is assured. Immediate observation of aircraft as they 
enter the detection region or monitoring of aircraft 
immediately on take off are alike available to the 
controller. 


DECCA RADAR LIMITED - LONDON - ENGLAND 


JULY 15, 1960 


lilustration showing the gap free coverage a DASR-1 sited near London 
would provide. 


civil surveillance radar 


% Provides high data rate and high discrimination 
resulting in positive, clear painting. 

% Rain and snow returns are eliminated by the latest 
development of circular polarisation techniques, 
without impairing performance on aircraft. 

* Excellent permanent echo suppression by the 
Decca A.T.I. system. 

* Siting at Airports is straightforward as lobing at 
the frequency employed is not operationally 
significant. 


DASR-1—radar for the jet age 
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GENERAL PRECISION SYSTEMS LFD. 
BILTON HOUSE, 
EALING. 


TELEPHONE: EALING 8456 
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C.W.C. EQUIPMENT LIMITED 


are specialists in the design and manufacture of double pole and single pole tumbler switches; Co-axial and 
multipin connectors; wiring assemblies and wiring systems, for all aircraft and missile applications. 
Other products include: Fluorescent Lighting Fittings. 
Panel and Indicator Lamps. Special-to-type Relays. 
Coin Box Mechanisms. Etc., etc. 


If your wires are crossed, bring the problem to us, we have the right connections. 


C.W.C. EQUIPMENT LIMITED @@EIp> Kings Grove, Maidenhead, Berkshire 
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Where great things 
a are done with 


Microwaves 


—————— 


RADAR : Fire Control - Navigation of Aircraft and Small Ships - Automatic Landing - Missile 
Guidance + Transponders « COMMUNICATIONS: Miultichannel Radio Links for telemetering 
Data and Speech « VALVES: Klystrons and Magnetrons for 35/GCS and 75/GCS bands + Monitor 
Diodes for 1/GCS to 35/GCS e INSTRUMENTS : Comprehensive Waveguide measuring circuits 
covering 6 to 75/GCS ¢ RESEARCH: Outstanding Research and Development of the latest techniques. 


COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION 
MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY 


ELLIOTT BROTHERS (LONDON) LTD 


ELSTREE WAY, BOREHAMWOOD, HERTFORDSHIRE - ELSTREE 2040 
AIRPORT WORKS, ROCHESTER, KENT - CHATHAM 4-44400 


Ly A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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- All ironed out by FAIREY POWER CONTROLS 


FAIREY ENGINEERING 


Fairey Engineering Limited (Hydraulics Division) Heston, Middlesex. 


Manufacturers of more Aircraft Hydraulic Power Control Units than any other company in the world. 
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Small Firms Show How 


John Severne’s win for the Duke of Edinburgh in the R.Ae.C. race 
for the King’s Cup was not only a deservedly popular success, it marks, 
we must all devoutly hope, the beginning of a new era not only for 
British air racing but also for British aviation. The win by a new 
production aircraft was a welcome change in the long succession of 
victorious vintage craft. It should be a great encouragement to that 
stalwart figure Mr. Norman Jones, a vigorous private enterpriser. He 
has every reason to be proud of the success of the smooth little single- 
seater on which he and his devoted team have lavished so much loving 
care and hard work. 

But as we have said so many times before, a fine aeroplane is not 
enough—there must be available to drive it an engine of the right 
power and weight. The Norman Jones team have found the unit in 
the Ardem and its success in the gruelling conditions of the King’s 
Cup Race will encourage those many people who have always argued 
that the only way to find an engine of the right power at the right 
price for British light aeroplanes would be to develop a suitable power 
unit taken from a motorcar. 

There is, of course, a great deal of experience behind the Ardem 
conversion: this formidable four-cylinder has tremendous 
manufacturing resources behind it and with Porsche cylinders the 
engine has many car competition successes to its credit. Even 
then, nobody is likely to dispute that the getting of the ultimate ounce 
out of the 1,300 c.c. engine was due to the knowledgeable tuning done 
by Victor Derrington and his team at Kingston, They have been well 
known for such work among the motor-racing fraternity for many 
years and it is good to see success attending the efforts of this erstwhile 
Sopwith apprentice. 


How N.F.T. Could Help 


There now seems to be some chance of the Government doing 
something to fill the vacuum left by the winding-up of the Kemsley 
Flying Trust. We can imagine no more productive work for the 
proposed National Flying Trust to undertake than the encouragement 
of private enterprisers who have shown what can be done by tempering 
enthusiasm with judgment. People want to fly; they want to buy 
aeroplanes but many of them cannot afford expensive all-metal 
imported types. The success of the Turbulent points the way. 

It seems to us that a two-seater craft of similar construction to 
the Turbulent would receive an enthusiastic welcome. Its actual 
début must depend on the existence of a suitable power plant. We 
do not have exact figures for the increase of power achieved by the 
Jones/Derrington combination on the Ardem engine. We imagine 
that at 3,000 r.p.m. it is probably giving around 40 h.p. What is 
needed is something around 75 h.p. This is probably too much to 
hope for from even an extensively modified Ardem. 

What would be interesting to see would be the development of a 
flat six-cylinder engine using the same barrels and heads and 
components as the Ardem. A project of this kind should certainly 
qualify for encouragement by a National Flying Trust. It could be 
a means of making suitable power units available while we await the 
appearance of units designed and built here from the start. 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment 


Aviation and the Argentine 


ON the occasion, Jly. 9, of the anniversary of Argentine Inde- 
pendence Day, a cocktail party was held by kind permission 
of His Excellency the Argentine Ambassador at 49 Belgrave 
Square, London. The hosts were the Attachés of the Armed 
Forces and Mesdames A. R. Sola Claret and C. A. Sanchez 
Safiudo. British aviation was well represented, among the 
guests being Air Marshal Sir Hugh Constantine, A.O.C.-in-C. 
Flying Training Command, and Lady Constantine. Sir Frederick 
Handley Page was there looking fit and well on his return from 
Germany after the award of the 1960 Ludwig-Prandtl Ring. 

After some discussion about the increasingly promising future 
of the Dart Herald, which had the honour of bringing President 
Frondizi to this country during his recent visit, we learnt that 
in his reply of thanks to the W.G.L. (Scientific Society for Aero- 
nautics) for the award of the Prandtl Ring, Sir Frederick had 
proposed that the Society should adopt as their motto “ Wie 
und Warum,” for was it not the function of a learned society 
of dedicated men to establish the why and wherefore of aero- 
nautics? 


Parliamentary Space Committee 


A MEETING of M.P.s in the House of Commons on Jly. 6 
was addressed by leading members of the British Inter- 
planetary Society on the need for a long-term United Kingdom 
space programme. Speakers were Dr. L. R. Shepherd (presi- 
dent), Mr. A. V. Cleaver (past chairman) and Mr. Peter 
Masefield. 

In a document prepared by the Society, details were given 
of the original B.I.S. recommendations submitted to the Prime 
Minister on Mar. 2 (reproduced in full in THe AEROPLANE AND 
Astronautics, Jne. 24, 1960, p. 775) and the further 
proposals for a joint Commonwealth-European programme of 
aero-space development, discussed with the Minister for 
Science, following the cancellation of the Blue Streak LRBM. 

The latter envisages: (1) Co-ordinated research and develop- 
ment extending over a number of appropriate establishments 
in Europe; (2) manufacture of components and assembly of 
vehicles in various European factories; (3) joint operation of 
test facilities such as Spadeadam and launching sites (e.g., 
Woomera); (4) division of the programme into a small number 
of projects. Each project would be centred at some European 
research establishment and would be run there by an inter- 
national staff; and (5) there would be a joint Board of 
Directors, including representatives from all the participating 
countries and from each of the projects, that would direct the 
overall programme. 

Cost figures for adapting Blue Streak and Black Knight, in 
the absence of a parallel military programme, are given as 
£45 million to complete Blue Streak as a launching vehicle, 
plus £20 million to add Black Knight as a second stage. This 
is littke more than a tenth of the estimated total cost of the 
original Blue Streak weapon system. 

- The same document includes an appendix outlining the 
importance of communications satellites, It states that a round- 
the-World twin cable, of which each part carried 70 uni- 
directional speech channels, would have an installation cost of 


LUTON AIRPORT.—Mr. Duncan Sandys formally opened the 
5,532-ft. long runway at Luton Municipal Airport on Jjly. 8. 
Luton has a well-appointed control tower and Customs facilities 
which, if required, will be made permanent later this year. 

Photographs copyright “The Aeroplane and Astronautics” 
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PRESENTATION DAY AT CRANFIELD.—Top, Lord Hailsham, 
Minister for Science, presented the diplomas and prizes at the 
College of Aeronautics on jly. 8. On his left is Sir Frederick 
Handley Page, next to whom is the Principal, Prof. A. J. Murphy; 
extreme right is Sir Roy Fedden and, extreme left, Sir Harold 
Roxbee Cox. Bottom, |. to r.: D. M. Richards (Governors’ 
Prize and S.B.A.C. Aircraft Design Prize); T. N. Stevenson 
rg ty Prize); A. J. W. Smith (Woods of Colchester Prize); 

t. Lt. D. W. Richardson (S.B.A.C. Aircraft Propulsion Prize); 

J. B. Hargrave (R.Ae.S. Prize). 


£88,000,000 and a lifetime of about 25 years. The B.IS. 
suggests that a three-satellite system could give a more wide- 
spread service at a competitive cost, once the early development 
difficulties have been overcome and provided the lifetime is 
at least a year. 

According to the Society, recent British research has been 
devoted to the active high-altitude satellite pursuing an eccen- 
tric orbit. Too close an orbit gives inadequate coverage, the 
24-hr, “ stationary ” orbit at 22,300 miles involves a large multi- 
stage booster, difficult launching procedures, and high trans- 
mission power in the satellite. As a compromise, some research 
has been devoted to elliptical orbits which operate mainly in 
the apogee region. The orbital times would, in general, be an 
exact sub-multiple of a day so that the satellite would appear 
in a known position at a regular known time of day. 

Following the Commons discussion, it was decided to form 
an all-Party Parliamentary committee on aero-space research. 
Its first objective will be to urge the Government to establish 
a space-programme on the general lines envisaged, in conjunc- 
tion with the authorities in Australia. Other interested nations 
would also be consulted. 
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The U.S. Navy's Lead in Satellites 


“TECHNIQUES which might well be helpful to less wealthy 
countries in planning economical programmes of space 
research and development were described by Capt. R. F. 
Freitag, U.S.N., in London on Jly. 8. He was speaking before 
a meeting of the Astronautics and Guided Flight Section of the 
Royal Aeronautical Society on “The U.S. Space and Astro- 
nautics Programme.” 

The space-activities of the U.S. Navy, he said, exploited 
specialized naval capabilities and techniques. There were five 
areas of immediate interest: navigation, communications, 
weather reconnaissance, geodetics and space-surveillance. A 
large part of the current effort was towards Earth-orientated 
artificial satellites, since these held the key to practical appli- 
cations in space-technology. 

Whereas programmes of other Services and agencies were 
of a more long-term nature, the Navy were intent on projects 
requiring only small extensions of existing knowledge and 
techniques. Broadly, their systems were evolved on a two to 
four-year basis. The success of this approach was apparent 
from the fact that—as Capt. Freitag amusingly put it—*‘ the 
U.S. Navy had more operating satellites in orbit than the rest 
of the World, the Navy having five and the rest of the World, 
four.” 
ry" ‘ . . ‘ T 
The German Aircraft Industry Sums Up 

ROM Germany we learn that the 1959-60 report presented 

to the recent conference of the Bundesverband der Deut- 
schen Luftfahrtindustrie (German S.B.A.C.) claimed that the 
industry is in good shape, and optimistic about the future. 

The Defence Ministry is solely responsible for the rehabili- 
tation of the aireraft industry, which looks hopefully to a 
civil expansion programme. Meanwhile, contracts for building 
the Fiat G 91 and Lockheed F-104 Starfighter under licence are 
being carried through, and after that the [ransall transport pro- 
duction line should follow on. Preparations are in hand for 
building Bristol Orpheus 803 and General Electric J79 power- 
plants tor the Fiat and Starfighter, the J79 in conjunction with 
Belgian firms. 

Successful co-ordination with the armaments, steel and optical 
firms in the fighter programme has been achieved, under the 
auspices of the Linder Commission. German ancillary firms 
are now able to supply suitable materials and accessories and 
owing to the participation of Belgium, Holland and Italy 
in building the F-104 and J79, it is hoped these firms will 


COVENTRY VICTOR.—Dual winner of the King’s Cup and the 

British Air Racing Championship last week-end was Sqn. Ldr. 

John de M. Severne, A.F.C., in the Rollason Turbulent entered 
by the Duke of Edinburgh. 


Photograph copyright “The Aeroplane and Astronautics” 
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BERINGED.—In recog- 
nition of fifty years of 
pioneering effort, tech- 
nical achievement and 
industrial organization, 
the German Scientific 
Society for Aeronautics 
ag has presented 
ir Frederick Handley 
Page with the 1960 
Ludwig-Prandtl Ring. 


receive larger production orders from the countries involved. 

To assist expansion the Defence Minister has given out 
contracts for the development of aeroplanes and helicopters, 
to be carried out by German firms alone or working with 
foreign undertakings. It has not ‘been possible to secure 
Government backing for a medium-range civil transport which 
was projected. 

The BDLI has encouraged research into training aircraft. 
and a design competition will shortly be held among German 
aircraft firms. Despite straitened circumstances several private 
venture projects have been started and some completed, these 
have been confined to light aircraft but include a helicopter. 

The first new German powerplant developments have been 
made, again under contract from the Defence Ministry, as well 
as very successful private developments in the aviation equip- 
ment industry. 

The total personnel in the aircraft firms amounts to 13,500, 
in shop and office. In the engine firms a total of 1,200 persons 
is employed: this figure will increase with the fighter expansion 
programme. Altogether, the German aircraft industry, including 
airframes, engines, equipment, electronics, tools, etc., employs 
more than 20,000 people. 

In the period 1957-59, 765 aircraft were built in Germany: 
Dornier Do 27, Fouga-Magister CM 170, Piaggio 149D, Noratlas 
2501; also a few prototypes and about 100 training and sports 
aircraft. 

The BDLI is in constant touch with its opposite numbers in 
the West European Organization, and other links abroad have 
been strengthened. 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment .. . . 


Aviation in Parliament 


LUB flying, London Airport glide path, the Decca Naviga- 

tion System, B.O.A.C. dismissals, Renfrew airport, Blue 
eae! Streak and space, Skybolt modifications to the V-bombers, 
ae : sites for heliports, noise from jets, and Blue Steel, were subjects 
0 brought up in questions in Parliament last week. 

Club Fiying.—Mr. Sandys is pursuing the idea of a National 
Flying Trust for the promotion of gliding and light-plane flying. 
but he is not ready to make a statement. He told Sim Wave ti 
Wakerrecp (Cons., St. Marylebone) that he has every sympathy 
with the idea as the disappearance of the Kemsley Flying Trust 
has created a gap and he is seeing what can be done to fill it. 


smdon Airport.—Mr. Sandys told Mr. Royte (Cons., Richmond) 
that with the high speed of approach of modern aircraft the angle 
oe of the glide path could not be appreciably increased without 
ahie prejudice to safety. Mr. Royle said that several leading executives 
in the industry considered the suggestion of raising the angle of 
glide-paths to four or five degrees instead of three was technically 
possible. Mr. Sandys was surprised to hear this, because, he said, 
on the operators’ side, the pressure was to reduce the angle of 
approach and not to increase it. 


Decca System.—Australia, Canada, Ghana, India, New Zealand 
and South Africa opposed the adoption of voR-DMET as an inter- 
national standard, Mr. Sandys told Dr. Bennett (Cons., Gosport). 
Australia will be carrying out evaluation tests soon with the Decca 
System. Other Commonwealth countries already have or have 
ordered Decca chains for marine purposes or survey work. 


B.0.A.C. Dismissals.—Mr. Sandys told Sir J. VauGHAN-MorGAN 
(Cons., Reigate) that he is aware of the position in which a number 
of employees of B.O.A.C, have been dismissed following their 
having been declared persona non-grata by the Indian Government, 
but he did not think it would be appropriate for him to intervene. 
In any case, he had no power to issue directions in a matter of 
this kind. 

Renfrew Airport.—The surrounding buildings and docks will make 
it difficult to provide satisfactory facilities to meet the anticipated 
future requirements of air traffic, Mr. Sandys told Mr. W. Ross 
(Lab., Kilmarnock). He is considering whether a suitable airport 
for Glasgow could be provided elsewhere, possibly at the Naval 
Airfield at Abbotsinch in the event of the Admiralty deciding to 
give it up. In any case, Renfrew will continue in operation for 
the next three years. 

Blue Streak.—Mr. Sandys told Mr. CHetwynp (Lab., Stockton) 
that he hopes, though he cannot promise, that a statement will be 
made before the House rises on the future of Blue Streak in 
relation to a space research programme. 

Skybolt.—The modifications to the V-bombers to carry Skybolts 
will be undertaken in this country. Mr. Sandys told Mr, pe Freitas 
(Lab.. Lincoln). but this does not mean necessarily the electronic 
equipment or other kinds associated with the weapon. 


Heliports, Sites.—Mr. Sandys has advised local authorities to 
consider earmarking well in advance suitable sites for heliports, 
he told Mr. Awnery (Lab., Bristol C), as it must be expected that 
helicopter services will, before many years have passed, become 
one of the normal methods of travel between cities. 
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Jets, Noise.—Suppressors have reduced the noise of the Comet 4 
by about four to six perceived noise decibels according to the 
power used, and that of the Boeing 707 by about ten perceived 
noise decibels, Mr. Rippon told Mr. Gresham Cooke (Cons., 
Twickenham). This means that the noise of the Comet is about 
two-thirds as loud and the noise of the 707 is about half as loud as 
before the fitting of the suppressors. However, the Comet 4, because 
of its higher rate of climb, is less noisy than the 707 as heard from 
the ground under the flight path. 

Blue Steel.—Mark 2 V-bombers are being fitted to carry the 
Blue Steel Mark I bomb, Mr. Watkinson (Defence) told Sir A. V. 
Harvey (Cons., Macclesfield). The bomb itself was not yet in 
service but its development was going well and launching trials 
were now taking place. He was not prepared to forecast the exact 
date when it would be deployed, but it would give us several years 
of useful service before Skybolt was available. The Mark II part 
of the Blue Steel project was cancelled at a very early stage last 
year because it would not have been available until after the mid- 
sixties, when it might well have been outmoded. The possibility 
of improving the performance of the Mark I was at present being 
investigated. 


State-Aided Quartet 


INANCIAL support is to be given by the Government to 

the development of the Vickers VC1O and Super VC1O0, 

the DH121 and the Armstrong Whitworth Argosy. This 

decision was anounced by Mr. Sandys on Jly. 11 and has been 

reached in acordance with the Government's policy toward 

civil aircraft development formulated early this year (see our 
issue for Feb. 26, 1960). 

The four types involved—two from each of the major manu- 
facturing groups, British Aircraft Corporation and Hawker 
Siddeley—are all firmly established in production and backed 
by orders with a total value of at least £140 million. They 
include 35 VC10s and 10 Super VC10s for B.O.A.C., 24 DH121s 
for B.E.A. and 40 Argosies for the R.A.F. as well as seven for 
overseas operators. The Government will take an interest in 
the risk of developing these types and will also take a share of 
the profits. 

Government support for the Rotodyne has already been 
announced and Mr. Sandys said that other projects have been 
examined but it was still too soon to reach final decisions. 
He hoped to make a statement on the development of a super- 
sonic airliner soon and also hoped to give the Government's 
decision whether to enter into space research, before the end 
of the month. 


Bristol Board Change 


R. W. R. FARNES, O.B.E., who has been sales director of 

Bristol Aircraft, Ltd., since 1956, has resigned from the 
board of that company. He has transferred to The Bristol 
Aeroplane Co., Ltd., for duties connected with its other 
interests, and has been appointed a director of Bristol Aerojet, 
Ltd.—in succession to Sir Matthew Slattery—and managing 
director of Bristol Aeroplane Plastics, Ltd.; this is one of the 
subsidiary companies created by The Bristol Aeroplane Co. 
following the transfer of Bristol Aircraft, Ltd., to the British 
Aircraft Corporation. 


WINNING POTS.—The Rollason/ 
Derrington-tuned Ardem flat-four 
engine, with Porsche-typecylinders, 
which propelled lohn Severne in 
the Turbulent G-APNZ to victory 
in the King’s Cup is shown cooling 
off after the race. The Solex twin- 
choke carburettor, on a divided 
intake manifold and gives a similar 
effect to twin carbs. The manifold 
is shrouded by an oil jacket, which 
acts as a heat exchanger for oil 
cooling. At full throttle power of 
3,100 r.p.m. or more, this engine 
probably produces well over 
40 b.h.p. 


Photograph copyright 
“The Aeroplane and Astronautics” 
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and ASTRONAUTICS 


A Popular Double 


at Coventry 


AST Saturday's race for the King’s Cup and the final of the 
British Air Racing Championship provided one of the most 
widely spaced finishes of any post-War closed-circuit event and 
also the most popular double win of any meeting. Entered by 
the Duke of Edinburgh, whose equerry he is, Sqn. Ldr. John 
Severne crossed the line, in a Tiger Club Turbulent, a clear 
50 seconds ahead of the next man home, and this King’s Cup 
victory also gained him the 1960 Air Racing Championship. 
Severne in Turbulent No. 7 was a combination and a form 
indeed fortunate enough to beat the handicappers, if not the 
bookmakers, with whom he was second favourite. He was 
helped very considerably, however, by the urge from tuning 
his souped-up Volkswagen engine, which had Porsche cylinders, 
and also by the fact that the wind drovped completely 
immediately before the start of the race. 

The handicap had been basically estimated on a forecast 
wind of 15 m.p.h., but shortly before the afternoon's pro- 
gramme, the windsocks were going round in circles with the 
passage of massive storms, and the wind speed dropped pro- 


RUNNERS-UP.—On the left Percy Blamire receives the S.B.A.C. 

Challenge Trophy from Alderman Mrs. Pearl Hyde for the 

fastest speed in the King’s Cup. Receiving their awards (right) 

are Z. Beseda and L. Biancotto, respectively fourth and third in 
the Lockheed Championship. 


gressively as these developed. Last-minute adjustments were 
accordingly made to all the handicaps, but as the starter’s 
flag fell on Sqn. Ldr. Francis, who was the first away (also in 
a Rollason-tuned Turbulent) the anemometer vanes on the 
control tower were stationary. 

Coupled with the fact that the still air gave a very smooth 
ride to the lightly loaded Turbulents, which lose speed very 
easily in gusts, the unforeseeable lack of wind appeared to 
have been mainly responsible for both John Severne and C. P. 
Francis, in the second Turbulent, being separated by nearly a 
minute each from their respective pursuers. The fight for third 
place was admittedly a much closer thing, Bailey's Hawk Trainer 
being hotly challenged on the line by A. J. Spiller in a Proctor, 
ind spacing was then more representative of good handicapping. 

The King’s Cup race was one of the two highlights of 
Saturday's programme at a Baginton whose familiar features 
were disfigured by the massive earthworks running across the 
entire width of the airfield from the foundations of its new 
runway. Due for completion in September, the runway work 
effectively bisects the airfield at present, and resulted this year 
in rearrangement of the public enclosures to the southerly 
side of the landing area. 

Although they were perhaps afforded a less intimate view 
of the aircraft on the ground, the public were treated to a 
display programme, the excellence of which was marred only by 
heavy rain in mid-afternoon. This did not interfere with the 
Service items, which included “ Treble-One’s” Hunters, the 


COVENTRY ITEMS.—U.S.A.F. representation at Baginton in- 

cluded this KB-50j flight-refuelling an F-101 and an F-100, 

(above). Right, back-markers Crabtree and Blamire in their 

Geminis sweat out their handicaps while the Tiger Moths fight 
out the second lap. 


Photographs copyright “The Acropiane and Astronautics” 


FIRST THREE.—Sqn. Ldr. Francis congratulates Sqn. Ldr. 
Severne on beating him to first place in the King’s Cup, while 
Bill Bailey, the third man home, is just visible behind. 


C.F.S. Jet-Provosts, a spirited and very low Britannia fly-past, 
the appearance of a Valiant, and fly-pasts by U.S.A.F air- 
refuelling teams comprising two KB-S0Js with their dependent 
RB-66, F-100 and F-101 aircraft. 

Rain did penalize one or two of the competitors in the final 
of the Lockheed Aerobatic Competition, discussed elsewhere, 
but although no British pilots were allowed to qualify for that 
event, their prowess was shown in no uncertain manner by very 
smooth performances during the afternoon by an R.A.F. 
Chipmunk, in standard Day-Glo markings; by Ranald Porteous 
in an Aiglet Trainer; and by the Tiger Club’s Archbishop. 

The big black cloud which hung over Baginton, leaving the 
surrounding countryside with less showery-skies and excellent 
visibility, conveniently moved away for the start of the King’s 
Cup, and flying conditions were virtually perfect. Twenty-one 
aircraft had qualified from the first round of the N.A.R.s at 
Cardiff to take part in the four-lap race round the now-classic 
18-mile circuit, via Brandon, Church Lawford and Hunning- 
ham. Among their pilots were many new names to air racing, 
although such veterans as Nepean Bishop, Geoffrey Marler, 
Cyril Gregory, Bev. Snook, Jim Denyer, Bill Bailey, “ Buster ” 
Paine and Percy Blamire provided formidable competitive 
experience. 

Second-generation interest in sporting flying was also evident 
this year in the persons of Gillian Cazalet, whose father was a 
well-known civil pilot before the War, as was David Phillips’. 
Miss Cazalet, who is a mechanic at Bristol Airport, Lulsgate. 
had the company and friendly rivalry of one other woman 
pilot in the race, Miss Sheila Scott 

The King’s Cup start was uneventful until the back-markers 
began to move off, when Comet pilot Brian Neeley stood his 
Proctor on its nose when braking suddenly. A bent airscrew 
prevented him participating, so that the field was confined to 
20 aircraft. 

The first off, Sqn. Ldr. Francis came round at the end of his 
first lap in his green Turbulent just as Sgt. Bowles of the Army 
Air Corps was getting airborne in his Auster 6, when there were 
seven aircraft still waiting to go. “ Bish’s” and Elton’s Tiger 
Moths and Sheila Scott's Jackaroo had started simultaneously 
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after the Turbulents, with Elton leading to the scatterpoint. 

Lap Two saw several significant changes of position, Marler 
having moved up from sixth to third, and Snook, Bailey and 
Blamire each having gained a place. John Severne was 
buzzing steadily round, at below-pylon height over the air- 
field, under the impulse of his Solex twin-choke carburated 
Ardem/Porsche motor. David Phillips in the Linnet had 
started simultaneously with Stewart-Wood’s Auster, and 
although the Linnet had trailed behind from take-off, achieved 
identical speeds. Nevertheless, the Linnet finished two places 
behind the Auster. 

By the end of Lap Three, John Severne had overtaken 
Francis to gain the lead, but the remainder of the field did not 
seem to be closing up as rapidly as they might. This was 
borne out bv the reappearance of the leading white Turbulent 
on the home run without a challenger in sight, a process which 
was repeated for Sqn. Ldr. Francis as the second man home. 
John Severne had carried the Duke’s colours past the line at 
an overall speed of 5} m.p.h. more than in the Cardiff 
closed-circuit race. Francis was 2} m.p.h. up, but Bailey's 
133 m.p.h. was unchanged.—4J.r.P. 
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KING’S CUP AND N.A.R. CHAMPIONSHIP 


Pilot Aircraft H'cap | St. lap - = re Speed | Ch'ship 
C. P. Francis .. | Turbulent.. | 00.00] 1 1 1 2) 2) 97% 7 
J. D. M. Severne | Turbulenc.. | 02.19; 2 2 2 1 1 | 105; 1 
C.A.N. Bishop.. | Tiger Moth | 03.40/ 3 6 5 5 | 11 | 102 12 
C. E. Elton -. | Tiger Moth | 03.40) 3] 3 4|} 4] 13) 102 16 
Miss S. Scott . Jackaroo .. |03.40} 3/ 5; 6/] 6/| 19] 101 8 
G. Marler , Jackaroo .. | 04.00; 6/| 4 3 3 105 2 
Miss G. Cazalet. Tiger Moth | 06.22; 7/| 7/| 7} 8| 12] 109%) 14 
C. Gregory .. | TcraftD .. | 06.31) 8] 8] 8] 10 | 14] 109% 15 
L. J. Benjamin Tiger Moth | 07.56) 9| 9/10) 9 {| 10 115) 17 
B. J. Snook Tiger Moth | 08.04) 10/10; 9/ 7} 8/| 117 4 
4, Stewart-Wood AusterS .. | 08.57) 99} 11 | 11 | 12) 17 | 1175 3 
D. W. Phillips .. | Linnet .. | 08.57 | 11] 12 | 12 | 13 | 15 | 1174 | 20 
R. W. Bowles .. | Auster6 .. | 10.35 | 13 | 13 | 13 | 15 | 16 | 1234 13 
J. H. Denyer Auster J/1 N.| 11.02 | 14 | 14 | 15 | 16 | 18 | 124) 18 
W.H. Bailey .. | Hawk Tr... | 11.49] 18 | 15 | 14] 11 3 | 133 8 
A. J. Spiller .. | Proctor 3 .. | 13.25 | 16 | 16 | 16 | 14 4 | 1404 11 
G. P. Watson . Proctor 3... | 14.34) 17 | 17 | 17 | 17 6) 145 4 
K. B. Neely .. | Proctor 3 .. | 15.23 | Retired | — | — | — — 21 
A. S. K. Paine .. | Proctor’ .. | 15.43 | 18 | 18 | 18 | 18 9 | 1495 10 
E. Crabtree .. | Gemini3 .. | 17.55 | 19 | 20 | 20 | 20 | 20 | 158 19 
P. Blamire -. | Gemini 3 .. | 18.13 | 20 | 19 | 19 | 19 7 | 1665 6 


No British Qualify for 


UST how well the Lockheed International Aerobatic 

Competition has succeeded in raising the standard of the 

art in this country was shown at Coventry, where British 
pilots put up the best display they have yet achieved. Whether 
the competition will continue this laudable process presents 
some doubt, however, since the judges did not consider that 
the performances of any of the British pilots warranted their 
inclusion in the final. 

The annual Lockheed Competition has undoubtedly achieved its 
object in raising aerobatics on an international scale to a new level 
of precision, and the large entry must inevitably have complicated 
the judges’ task. There was a formidable team of five Zlin Z.226s 
from Czechoslovakia, including two women among their pilots, 
while the French contingent of four included once again previous 
champion Leon Biancotto. The first American entry did not, 
unfortunately, materialize, so that in the absence of the Great 
Lakes 2T/A biplane, the more unusual aircraft were confined to 
a German-entered Biicker Jungmann and a Swiss Jungmeister. 

In view of the importance generally attached to the aircraft 
in such a competition, it was noteworthy that this year’s victor, 
Chevalier d’Orgeix, was flying nothing more exotic than the veteran 
Stampe. The disparity between that type and the modified 


the Lockheed Trophy 


“ Deacon” and “Archbishop” Tiger Moths flown by four of the 
British entrants is relatively small, although the fifth pilot, in the 
Currie Wot, did not have the advantage of an inverted fuel system 

Nevertheless, H. R. Lane, in Wot G-APWT, put up quite a 
remarkable — during the preliminary competition, using the 
high rate of roll of this little biplane to advantage, and also achiev- 
ing some very creditable flick rolls as well as a three-quarter bunt. 
The Wot had a very special Permit-to-Fly for this occasion, and 
also a brand-new 65 b.h.p. Walter Mikron 3 engine on temporary 
loan. The *“ Deacon” and ** Archbishop ” Tiger Moths were flown 
in the preliminaries by Fit. Lt. J. R. Ayers, P. J. C. Phillips, M. D. 
Popoff and Charles Boddington, and there seemed very little to 
choose between them in excellence of performance. 

Although no compulsory figures were required this year, most of 
the normal and inverted mancuvres performed by the more 
advanced aerobatic aircraft were creditably achieved by the British 
pilots, and included flick rolls, falling leaves, rolling turns, tail slides 
and erect and inverted spins. It was most disappointing that none 
qualified for the finals, particularly since such masters as Biancotto. 
who was flying a Nord 3202 monoplane, seemed distinctly off form 
during the qualifying preliminaries. 

These also eliminated the intriguing Jungmann and Jungmeister 
of Pawolka and Ruesch, both - ge B exploited to the full the 
extreme mancuvrability of these diminutive biplanes. The 
Jungmann, with its 100 b.h.p. Hirth, is at a power disadvantage 
compared with the 160 b.h.p. Jungmeister, but Pawolka did not let 
this mar the precision of his flying. Particularly impressive was 
his flick roll from one vertical bank to the other. Ruesch in the 
Jungmeister also flick-rolled violently during his display, which 
recalled that of his colleague and last year’s winner, F. Liardon. 

Charollais, in a Stampe SV 4C, and one of the five Czechs, 
Klimenda, also failed to qualify, but the remaining four Czech 
pilots, including the two girls, reached the finals. The other 
three French pilots made up the qualifying total, the additional 
name resulting from the tie for sixth place. 

In stormy conditions. G. J. Verette led off on the Saturday 
afternoon event in his Stampe biplane, but his positioning, over- 
head and rather high, contributed to his resultant sixth place. 
Impressive features of his display were a four-point climbing roll, 
and an eight-point roll from and to the inverted position. Beseda, 
who followed him in a Zlin Akrobat, aiso spent much of his 
five minutes rolling to and from all attitudes, and threw in a couple 
of hammerhead stalls or tail-slides. He flew very smoothly through 
flick rolls and inverted loops, although the pick-up of the Zlin 
engines under negative g was often intermittent. 

Twenty-year-old J. Lockerova, the Czech girl, had only 450 hr. 
total flying when she flew at Coventry, although she had qualified 
for her country’s team after an all-Czech eliminating contest. Like 
her compatriot, Miss Krencova, with 450 hr., who did a vicious 
tail-slide after her Zlin (and its airscrew) had stopped momentarily 
vertically in the air, she flew extremely well and against such 
competition that their respective places of seventh and fifth were 
most commendable. 

The eventual winner, Chevalier d’Orgeix, started his display to 
the accompaniment of increasing rain but flew absolutely impecc- 
ably through a repertoire of classical aerobatics. His inverted 

manreuvres included spins, stall turns. loops and so on, and his 
——— was as excellent as his flying. J. Souc, who followed 

in the contest and to second place, had to compete with very 
heavy rain, and brought his Zlin rather lower. He was still well 
above the minimum 100 m., and in fact only Biancotto, who 
followed him and gained third place, took advantage of the avail- 
able low height. The noisy Nord added a note of drama and 
urgency to his display, but although Biancotto was as smooth as 
ever he finished some of his manceuvres out of line.—J.E.F. 


LOCKHEED CONTESTANTS.—Taking part in the prelimin- 
aries for the Lockheed Aerobatic Trophy were a German 
Jungmann, a French Nord 3202, and the British Currie Wot. 


Photographs copyright “The Aeropl and A ics”* 
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Visual Glide Path Trials 

ECENT trials of five different visual glide path systems at 

the National Aviation Facilities Experimental Center at 
Atlantic City have led the Federal Aviation Agency to consider 
adoption of the British Visual Glide Path Indicator. As noted 
in our issue for Apr. 15, the equipment evaluated by the F.A.A. 
included the U.S.A.F. “ Meat Ball” system, the U.S. Navy 
mirror system, the Australian Cumming-Lane system and the 
Westinghouse Tri-Color system, in adition to the U.K. system 
which was developed from work started at the R.A.E. The 
F.A.A. research section which conducted the trials recom- 
mended adoption of the British system, and the F.A.A. has now 
invited the aviation industry to investigate and comment upon 
it before reaching a final decision. 

Arising from the pioneering work on airport lighting at the 
R.A.E. of Mr. E. S. Calvert, the V.G.P.I. was developed in its 
prototype form some years ago by Mr. J. W. Sparke, also 
of the R.A.E. staff. After trials at Farnborough, Bedford, 
London Airport and elsewhere, Thorn Electrical Industries 
obtained a licence to manufacture the equipment, which was 
then further developed jointly by that company and the R.A.E. 
staff. Last year, the first fully operational installations were 
completed at London Airport and Belfast, and several other 
British airports are to be equipped later this year including 
Luton (see page 60). 

The V.G.P.I. comprises a bar of lamps on each side of the 
runway 500 ft. from the threshold and a second similar pair of 
bars about 500 ft. distant. To an aircraft on the proper glide 
path, the front set of lights shows white and the back set, red, 
if the aircraft is too low they both show red and if it is too high 
they show white. 

Announcing the success of the British equipment in the F.A.A. 
trials. the M.o.A. listed the following advantages of the 
V.G.P.I. system:— 


(1) Pilot interpretation is immediate, simple and unambiguous 
without any special effort of visual concentration. 

(2) The indicator units can be given a light intensity to suit all 
normal operating conditions. 

(3) The indications are not impaired by rain on the windscreen. 

(4) By using two wingbars spaced along the runway a safe 
approach channel is indicated, the height tolerance of which 
remains substantially the same throughout the approach, and the 
indications given do not therefore become over-sensitive at close 
range or too insensitive at long range. 

(5) The gradual change from white to red helps the pilot in the 
adjustment of his rate of descent when approaching the correct 


glide path. 
Certificate for the 720 


the six types of jet transports already in service a seventh 
was added on Jly. 5 when United Airlines operated its first 
Boeing 720 flight between Los Angeles, Denver and Chicago. 
Certification of the 720 by the F.A.A. had preceded this event 
by only a few days, and followed seven months of flight testing. 
The first flight of the 720—smallest of the Boeing range of 
airliners—was made on Nov. 23, 1959, and the certification 
flights began on Jan. 18. 


eer ny 


IN SERVICE.—As recorded 
above, the Boeing 720 is now 
in service with United Air- 
lines. This picture shows 
the taller fin and small ventral 
fin now adopted on the 
720; another distinguishing 
feature on the ‘baby Boeing”’ 
is the absence of cabin air 
intakes on the outboard 
engine pylons. 


Photograph copyright"*The Aeroplane and Astronautics” 

MANCUNIAN MANSION.—Progress with the new control 

tower and associated buildings at Ringway Airport, 
Manchester, is shown in this recent photograph. 


The first three 720s were used for the certification programme, 
and logged a total of 442 hours, including 48 hours of actual 
F.A.A. flights. Take-offs were demonstrated at weights up to 
230,000 Ib., although the initial operational maximum will be 
only 213,000 lb. for United Airlines and 220,000 lb. for 
American Airlines. A maximum Mach number of 0.95 was 
reached, In the course of the tests, Boeing made use of their 
recently developed plastic “ice,” which makes it possible to 
demonstrate stability and control under icing conditions without 
waiting to find suitable weather. A note on the distinctive 
characteristics of the Boeing 720 appeared in our issue for 
Mar. 25, 1960. 

United Airlines is flying its Boeing 720s in mixed-class con- 
figuration with 99 to 105 seats. To the Los Angeles-Denver- 
Chicago service on Jly. 5 was added a service down the Pacific 
coast between Seattle and Los Angeles on Jly. 8. United 
Airlines has a total of 18 of these aircraft on order and had 
been using five for crew training prior to the granting of 
F.A.A. Type Approval. 

American Airlines will fly its first 720 service on Jly. 31, 
on the Cleveland-St. Louis-Los Angeles route. The configura- 
tion is for 98 passengers including 48 first class. American 
will take delivery of 10 Boeing 720s followed by 15 turbofan- 
powered 720Bs, and will later convert all its Boeings (including 
24 of the 120s) to turbofan power. The first turbofan-powered 
120B, in American Airlines’ colours, made its first flight on 
Jne. 22 (see our previous issue). 

Other airlines which have ordered the Boeing 720 are 
Lufthansa, Irish Airlines, Braniff, Avianca and Western, 
making total orders for 58. 
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Air Transport .... 


The Air-Freight Business 


EVELOPMENT of the Lockheed Hercules as a civil 

freighter now seems assured, after several years of intensive 
but hitherto unsuccessful attempts by Lockheed to sell the 
C-130 or the larger Super Hercules. What may prove to be a 
turning point in the Hercules’ fortunes as a commercial aircraft 
came last month with the award of Logair contracts by the 
U.S. Military Air Transport Service to four small U.S. carriers, 
including—-as we reported last week—Riddle Airlines. 

The Logair contracts provide M.A.T.S. with a series of 
scheduled daily all-cargo services between military bases within 
continental United States. They are awarded annually and 
commence each Jly. 1. The three airlines which provided most 
of the Logair service in 1959/60—-Slick Airways, AAXICO and 
Resort Airlines—failed to retain their contracts this year in the 
face of lower bids from Capitol Airways, World Airways, 
Zantop Air Transport and Riddle Airlines. This latter group 
of four operators will, in the 1960/61 year, share an income 
of just over $25 million for a total of 34 million route miles. 

Zantop, the least-known of these four carriers, is an uncerti- 
ficated operator in Detroit specializing in the carriage of car 
parts over routes from California to Pennsylvania. Its Logair 
contract is to carry “ outsize cargo” over two routes totalling 
nearly five million miles and is worth over $5 million. The con- 
tract was won on an undertaking to buy five C-130B Hercules, 
the first of which is to be ready for service by Mar. 31, 1961. 
Zantop quoted an aircraft-mile cost of $1.97 in its bid, on the 
basis of Lockheed’s operating cost estimates. Until the 
Hercules are delivered, Zantop is using eight DC-4s. 

Riddle, as we recorded last week, will take up its provisional 
order for five Argosies to fulfil its Logair commitment, covering 
three routes totalling 44 million miles and worth $5 million in 
the first year. The five Argosies, costing about $1.31 million 
each, are scheduled for delivery between Dec. 20 this year 
and Feb. 10, 1961, and will replace 10 C-46s to be used mean- 
while. The Riddle bid was based on $1.65 per plane-mile. 

Like Zantop, World Airways is a newcomer to Logair, having 
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outbid Slick by less than $1,000 to win a $4}$ million contract 
covering over 5 million route miles. The company is adding 
five leased DC-4s to its present fleet of three DC-4s and four 
DC-6Bs. Largest of the four contracts went to Capitol, which 
has four route patterns covering nearly 20 million miles and 
worth $104 million in revenue. Capitol has been flying Logair 
for six years, and has now doubled its C-46 fleet by leasing 20 
from AAXICO. Bidding this year was on the basis of about 
54 cents per plane-mile with the C-46. 

For all these carriers, and for Riddle especially, these Logair 
contracts may spell the difference between financial success 
and failure in the present year. Slick, AAXICO and Resort, on 
the other hand, will face a tough year, and Slick is already 
considering cancellation or postponement of its order for two 
Canadair CL-44s. About 65 pilots have been made redundant 
and nine aircraft are to be sold by this company. 


ry . ~ . . 
Warning Statistics 

HE effect of the comparatively heavy spate of accidents 

during the past six months is- seen in the latest annual 
safety-record figures for the U.S.-scheduled airline industry. 
During the 12 months ended May 31, 1960, there were 311 
passenger fatalities by comparison with 114 during the similar 
1958-59 period. Assuming that the estimated total passenger- 
mile figure of 37,817 million is correct, the fatality rate per 
100 million passenger-miles is thus 0.82 by comparison with 
0.34 for the previous period. 

A breakdown shows that 252 passengers were killed on 
domestic services and 59 on foreign and overseas services. 
During the previous 12-month period there was only one fatality 
on U.S.-scheduled overseas operations. 

The fatality rate, at 0.82, is still much lower than that for the 
World’s scheduled airline services as a whole. The latest figure 

in the ICAO annual report—shows that in the 1959 calendar 
year the rate was 1.06 per 100 million passenger-miles. The 
lowest annual figure recorded was 1.00 for 1957. Nevertheless, 
the total U.S. fatalities for the year ended May 31, 1959, was, 
at 311, very nearly half the world total for 1959, which was 
625. Acording to our records there have been 504 passenger 
fatalities on civil transport operations, scheduled and others, 
since the beginning of this year. 


The A.R.B. Report 


ONTINUING anxiety over the future of research concerned 
with the development of modern transport aircraft is 
expressed in the 23rd annual report of the Air Registration 
Board. The greater need for such research, following the 
reduction in military orders, was stressed in the report a year 
ago; the Board “in company with the constructors, anxiously 
awaits an indication” as to the form of assistance which the 
Government has said, in the broadest terms, it will provide. 

In the past year, an intensive effort has been made to bring 
national legislation covering aircraft construction and operation 
into line with current practices and needs. The A.R.B. has 
collaborated with the Ministry of Aviation to produce a 
simplified Air Navigation Order, with the adoption in B.C.A.R. 
of much material that has hitherto been found in Air 
Navigation Regulations. This new legislation is expected to 
become effective in the next few months, and involves a 
revis.on of Section A of the B.C.A.R. 

Other sections of B.C.A.R. are also being revised, and a 
reissue of Section D (Aeroplanes) is planned, containing the 
interpretative material which has now been agreed to accom- 
pany the new performance requirements, issued during the 
year in revised Air Navigation Regulations. The latter represent 
a complete revision of the performance and associated handling 
requirements (including a fundamentally different landing 
distance requirement). They are a compromise between earlier 
U.K. views and those of the U.S.A. and considerably narrow 
the gap between B.C.A.R. and the United States C.A.R. at a 
point where there has been a fundamental difference of opinion 
for many years. 

A further revision of the performance part of the Air 
Navigation Regulations is now in hand and will alter the 
performance rules for older aircraft such as the Dakota and 
Viking. An attempt is also being made to express in simpler 
terms the Board’s performance rates which, together with a 
simplified flight manual presentation, will, it is hoped, reduce 
the difficulties which foreign manufacturers of light aircraft 
have experienced in meeting British regulations. 

The amount of work done by the A.R.B. in certificating 
prototype aircraft has increased during the past year. As a 
result of experience over recent years, greater emphasis will be 
placed in future on ground rig testing, on flight testing for 


performance and handling qualities, and on route-proving 
trials. Among the types of aircraft with which the A.R.B. has 
been concerned are the Argosy, Avro 748, D.H.121, VC.10. 
Britannia, Short SC7, Vanguard and Dart Herald. Application 
for a certificate of airworthiness for the Rotodyne has led the 
Board to apply full pressure to the development of require- 
ments appropriate to this class of aircraft. 

Removal of the restrictions on the import of American 
aircraft led to no fewer than 40 applications for validation of 
foreign certificates being dealt with by the Board in the last 
few months of the year, and 12 more were still under investi- 
gation. Among these types was the Boeing 707, of which 
the report says this: 

“ Following an appraisal of the design of the Boeing 707 by « 
team from the Board in 1957, H.M. Government notified the United 
States Authorities of those British Airworthiness Requirements 
which would be applicable to this aeroplane in addition to the 
United States Requirements. 

“Application of the Board’s flight test requirements has had two 
effects. Practical demonstration of take-off distances with the tail 
fully down revealed a discrepancy between the real minimum 
*unstick speeds and those inferred from earlier free air tests. 
Tests by the Board's chief test pilot showed failures to comply with 
the British requirements relative to directional control and trim 
Following these tests, the Board concluded it had a clear although 
painful duty to require improvement.” 

Looking to the future, the A.R.B. set up in March, 1959, a 
Supersonic Aeroplane Airworthiness Committee and a Com- 
mittee on Landing and Take-off Aids. The former includes 
representatives of the manufacturers, the two Corporations, the 
M.o.A. and the Met. Office, and is attempting to clarify issues 
which require research to be undertaken; develop “rules” 
sufficient for design study purposes; and prepare statements of 
technical intent, to foreshadow airworthiness requirements of 
the future. 

The landing and take-off committee includes representatives 
of the M.o.A., airlines, B.A.L.P.A. and manufacturers of air- 
craft and equipment. It is seeking to establish the overall level 
of safety for such systems and to examine the implications in 
respect of equipment reliability. The A.R.B. has also taken an 
active part in the formation of a Transport Flight Safety 
Committee, which published its first bulletin in March. 
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AIRLINES HAVE CHOSEN . . . VISCOUNT 


All Nippon Airways of Tokyo — three Viscount 
810°s ordered! Ghana Airways—-three also! This 
now makes forty-four airlines with Viscounts in 
service or On order, as listed opposite. Five 
Governments and seven private companies or 


individuals also operate Viscounts. 


HAVE RE-ORDERED . . . VISCOUNT 


Of these forty-four airlines, twenty-two have now 


placed repeat orders for Viscounts. 


2,500,000 


This is the impressive totai of hours flown by 


Viscounts in airline service. 


VICKERS-ARMSTRONGS 


MEMBER COMPANY 
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HOURS HAVE BEEN FLOWN BY ... VISCOUNT 


(AIRCRAFT) 


OF BRITISH AIRCRAFI 
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EUROPE 

British European Airways 
Air France 

Aer Lingus 

K.L.M. 

Lufthansa 

Alitalia 

Austrian Airlines 
Turkish Airlines 

Airwork 

Hunting Clan Air Transport 
Tradair 

Transair 

Eagle Aviation 
Icelandair 


NORTH AMERICA 
Capital Airlines 
Continental Airlines 
Northeast Airlines 
Trans-Canada Air Lines 
Maritime Central Airways 


CENTRAL AND SOUTH AMERICA 
Pluna (Uruguay) 
L.A.V. (Venezuela) 


ISCOUNT 


Vasp ( Brazil) 
IT TURBO-PROP ENGINES 


Lloyd Aereo Colombiano 
TACA (El Salvador) 

British West Indian Airways 
Cubana 


MIDDLE EAST 
Middle East Airlines 
Misrair (Egypt) 
lragi Airways 
Iranian Airways 
Kuwait Airways 


AFRICA 

Central African Airways 
Sudan Airways 

South African Airways 
Ghana Airways 


SOUTH EAST ASIA 

Indian Airlines Corporation 
Pakistan International Air Lines 
Union of Burma Airways 
Malayan Airways 


AUSTRALASIA 

Trans-Australia Airlines 

Ansett-A.N.A. 

New Zealand National Airlines Corporation 


PACIFIC 
Philippine Air Lines 
All Nippon Airways 


WEYBRIDGE SURREY 
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TO DATE SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 


MIAVRIT MINS BANKER 
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Air Transport . .. . 


~ . Te ‘ 
Effective Noise Control 
HE Port of New York Authority is insisting that actual 
noise-level measurements and limitations are essential for 
the protection of the public. In pressing this point the Authority 
was making specific comments on the recent proposals by the 
Federal Aviation Agency (see “The Noise and the People,” 
Jne. 17, p. 729, and “ N.Y.1. Noise Rules,” Jne. 3, p. 670). 

The F.A.A.’s proposed rules for New York International 
involve only a precise series of runway-use requirements for 
different aircraft and different conditions, and do not include 
measured-noise limitations. The P.N.Y.A. describes the pro- 
posal to introduce such regulations, which have the force of 
law, as an “encouraging step,” but considers that any truly 
effective programme of noise abatement must place actual 
limits on the amount of noise that a community may be asked 
to tolerate and also points out that rules which are effective 
for daytime operations are not necessarily suitable for night 
take-offs and landings. 

The Authority’s conditions for the operation of turbojet air- 
craft have set 112 PNdb (Perceived Noise Decibels) as the 
maximum which could be considered tolerable for daytime 
Operations in communities adjacent to the airport. Between 
22.00 and 07.00 hrs. turbojet take-offs have been permitted by 
P.N.Y.A. only on runways 25 and 22, which involve a climb- 
out over water. 

The Authority also points to the importance of control over 
aircraft weight in ensuring that the aircraft reaches a minimum 
altitude over communities and that power can then be reduced 

and makes one or two detailed suggestions for tightening the 
proposed F.A.A. rules. 

It will be interesting to see whether a suitable compromise 
solution can be reached for New York International. The 
P.N.Y.A. has been a pioneer in noise-abatement rulings and 
its philosophy of noise-level control has been followed by our 
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own M.T.C.A. and Ministry of Aviation. The F.A.A. apparently 
wishes to avoid positive noise-level rulings—which are economi- 
cally troublesome to the airlines in that gross weights are 
involved—and to keep the situation under control by means 
of detailed preferential-runway requirements. 


Rules for Helicopters 


N future, helicopters flying in the Greater London area and 

the London Control Zone in imc will be required to adhere 

to specified helicopter lanes and keep within narrow height 

bands. Details were given in a Notam dated Jne. 28 and the 
lanes are shown on the map below. 

Most of Central London is designated a “ prescribed area,” 
where single-engined helicopters may operate only with prior 
permission of the M.o.A. or “for the purpose of saving life.” 
The River Thames provides a path through this prescribed 
area to the Westland Helivort from east and west, but all 
other lanes pass outside it. 

In certain parts of the London Control Zone, A.T.C. 
clearance will be necessary to provide adequate separation, but 
for the most part helicopter flights in imc will be treated as 
VFR flights. Helicopters must remain clear of cloud and in 
sight of the ground at all times. The A.T.C. at Westland 
Airport will be responsible for the lanes east of this point and 
flights can be made in mc in these lanes without A.T.C. 
clearance; communication with the Heliport A.T.C. is, how- 
ever, recommended for helicopters flying in the Thames area. 
When visibility is less than 3 miles, the Heliport will effect 
longitudinal separation of known helicopter traffic between 
the Heliport and Greenwich Reaches. 

Approach Control London Airport will be responsible for 
the lanes west of the Heliport and in imc, a VFR clearance 
must be obtained for flights along the portiog of the lanes 
in the London Control Zone. The prescribed heights for 
operation in the lanes varies from 500 ft. to 1,500 ft. Their 
positions have been chosen to assure maximum safety in 
avoiding most built-up areas and to minimize noise effects. 
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The Fighting Services 


JULY 15, 1960 


Indian Air Arm 


AST week Her Excellency Shrimati Vijaya Pandit, High 

Commissioner for India, attended the formal commissioning 

ceremony of No. 300 Squadron, Indian Navy, at R.N. Air 
Station Brawdy. 

The first operational fighter unit to be commissioned by the 
Indian Navy, the Squadron is equipped with Seahawks. After 
a work-up period as a squadron at Brawdy, it will stand-by 
to embark in India’s first aircraft carrier—which is at present 
being modernized in the United Kingdom. 

Commanded by Lieut. Cdr. B. D. Law, LN., the te is 
manned and maintained entirely by Indian naval officers and 
other ranks. While all the aviation personnel have received 
their basic training in India, they have received advanced train- 
ing in aspects of naval air warfare at R.N. establishments. 
Certain technical personnel have also be trained in the United 
Kingdom. 


Operation ** Calypso Stream ’ 


REE Shackletons of No. 204 Squadron (Wg. Cdr. J. C. W. 
Weller, D.F.C.) are undertaking a 10,000-mile goodwill tour 
to the Caribbean until the end of this month. 

Commanded by Gp. Capt. J. R. Armitstead, C.O. of R.A.F. 
Ballykelly, the Coastal Command detachment is visiting 
Bermuda, Jamaica, British Honduras and Trinidad. It will 
make low-level fly-pasts over a number of smaller islands in 
the area, including Barbados and the Windward and Leeward 
Islands. 

On their flight to the Caribbean, the Shackletons, from R.A.F. 
Ballykelly, will take with them a mobile R.A.F. exhibition to 
be staged in Belize during their visit to British Honduras. 
Flying out via the Azores and Bermuda to Jamaica and British 
neta they will return by way of Jamaica, Trinidad and 

ermuda. 


° 


R.A.F. Appointments 


E following are among recent Royal Air Force 
appointments: 

Air Ministry: Wg. Cdr. W. Laing, A.F.C., to the Department of 
the Chief of the Air Staff; Gp. Capt. W. J. Stutchbury to the 
Department of the Air Member for Supply and Organization. 

Bomber Command: We. Cdr. A. D. Miller to Headquarters for 
engineering duties. 

Fighter Command: Weg. Cdr. B. G. Dickinson, O.B.E.. to 
sraretagiane as Senior Equipment Staff Officer, with acting rank 
o sp. Capt. 

Flying Training Command: Weg. Cdr. K. F. W. Tapper. M.B.E.. 
to the Central Flying School. R.A.F. Little Rissington, as Chief 
Instructor and Officer Commanding the Flying Wing: Sqn. Ldr. 
C. F. Green, A.F.C., to the R.A.F. College. Cranwell, to command 
the Flying Wing, with acting rank of Wg. Cdr. 

Technical Training Command: We. Cdr. F. W. Dowling, O.B.E.. 
to No. 2 School of Technical Training, R.A.F. Cosford. to 
command the Boy Entrant Wing; Wg. Cdr. S. J. Peters to No. 4 


DUXFORD PERFECTION.—Five Hunters of No. 65 Squadron 

led by a No. 64 Squadron Javelin, followed by five Javelins led 

by a Hunter, during the flying display after the Standard 
presentation at Duxford last week. 


School of Technical Training, R.A.F, St. Athan, to command the 
Technical Wing. ; 

Maintenance Command: Weg. Cdr. A. J. Peart, O.B.E., to 
Headquarters as Command Signals Officer, with acting rank of 
Gp. Capt.; Wg. Cdr. E. Stephenson to No. 15 Maintenance Unit. 
R.A.F. Wroughton, to command. ‘ 

Signals Command: Wg. Cdr. A. J. J. Kirk to Headquarters for 
radio duties. 

Far East Air Force: Gp. Capt. G. D. Sise, D.S.O., D.F.C.. to 
Headquarters as Senior Personnel Staff Officer; We. Cdr. 
G. W. O'N. Fisher, O.B.E.. D.F.C., to Headquarters as Gp. Capt.., 
Organization, with acting rank of Gp. Capt. 

Other Appointments: We. Cdr. E. F. Pippet, O.B.E.. to the 
Joint Cadet Executive as R.A.F. member ; Gp. Capt. J. F. Roberts. 
C.B.E., to Allied Forces Central Europe for finance duties: We. 
Cdr. P. G. D. Farr, O.B.E., D.F.C., to Air Headquarters. Malta. 
as Senior Air Staff Officer, with acting rank of Gp. Capt.: Gp. 
Capt. H. D. Newman, O.B.E., to the Ministry of Aviation: 
We. Cdr. M. C. Bunting, M.B.E.. to the British Joint Services 
Mission. Washington: Wg. Cdr. G. H. Melville-Jackson, D.F.C.. 
to the Directing Staff of the United States Air War College. 


More Service News 

Squadron Museum.—No. 33 Squadron at R.A.F. Middleton St. 
George, Darlington, Co. Durham, is attempting to assemble a 
squadron museum. Any photographs and personal souvenirs 
relevant to the Squadron history would be very welcome and would 
be returned after copying if this is required. 

Hull U.A.S, Appointment.—Sqn. Ldr. A. B. Musgrave has 
taken over command of Hull University Air Squadron in succession 
to Sqn. Ldr. P. N. Boyle who, together with a cadet pilot, was 
killed in a flying accident at Brough on Apr. 30. 


JOINT PRESENTATION.—On Jly. 6, Nos. 64 and 65 Squadrons at Duxford 
became the first two squadrons in the R.A.F. to receive their Standards at a joint 
parade. Below, the reviewing officer, Marshal of the R.A.F. Sir William Dickson, 
inspecting No. 64 Squadron (Wg. Cdr. W.H. Mills). Left, the Standard bearers, 
Fig. Off. J. Delafield, No. 65 (left), and Fig. Off. |. Dormer, No. 64, after the 


presentation. 
Photographs copyright “The Aeroplane and Astronautics” 
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‘be supplement is devoted to the study of 
problems and developments in navigational aids 
and Air Traffic Control. A table sets out the func- 
tional uses and operational features of the leading 
types of ground and air navigation/control/com- 
munication equipment. 

The opening article deals with those aspects of 
flight which cause A.T.C. problems and have 
resulted in the adoption of a policy of developing 
joint civil/military control centres for looking after 
en route traffic. Entering a new era where on the 
one hand civil traffic is going up into the higher 
airspace, and on the other all the techniques of 
electric data processing are at its disposal, A.T.C. 
now has to establish a new organization for the 
control centres of the future. The United Kingdom 
plan for the operation of such centres is described. 
The problem of semi-automatic control is 
examined and the experimental projects now 
being undertaken by the Ministry of Aviation are 
discussed. 

A practical approach to this move towards auto- 
matic control is stressed in another article which 
covers some of the important factors governing 
A.T.C. systems. Describing the air traffic con- 
troller’s task as a three-stage cycle of observation, 


prediction and intervention, the author puts for- 
ward two important governing factors which tie 
any proposed improvement programme to making 
the maximum use of known techniques and well- 
tried practices. First, an existing system, however 
defective it may appear in theory, is a live organi- 
zation that cannot tolerate any major disruptions, 
and second, the reliability requirements for essen- 
tial A.T.C. equipment are extremely stringent. 

From the very extensive field of navigation the 
supplement selects an airline pilot’s approach to 
navigational aid requirements, covering the long- 
range, short-range and terminal area phases of the 
subject. The British Airline Pilots’ Association 
has a clear-cut policy on each of these three phases, 
much of which has been accepted in principle by 
the International Federation of Airline Pilots’ 
Associations. 

A description of the way in which Doppler is 
improving the navigational accuracy of Bomber 
Command and the possible effects of the aid on 
civil operations is also included. As the only com- 
pletely new navigational aid to come into use with 
the R.A.F. during the past ten years, it has led to 
the adoption of a number of new operating 
procedures by Service navigators 
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THE AEROPLANE 
and ASTRONAUTICS 


Aero-Electronics . .. . 


JULY 15, 1960 


| Air Traffic Control Plans 


in the United Kingdom 


By Captain V. A. M. Hunt, C.B.E., F.R.Ae.S.* 


HE desire of all airline operators and pilots is to be able 
; to fly safely, direct from their starting point to their 
destination, along a trajectory of their own choosing and at 
the time and speed to suit their own requirements. The aim of 
; the Air Traffic Control system is to permit this to be done. 
However, a cursory glance at London-Paris-Brussels or the 
New York-Washington routes shows that we still have a long 
at way to go to achieve this end. : 

The difficulty of the A.T.C. task does not vary in a simple 
proportion to the traffic density, but takes a sharp trend towards 
a higher order of complexity as soon as the traffic offering gets 
beyond the control of a single unit. There are four main facets 
of flight which cause acute A.T.C. problems:— 

(i) Long-distance operations over such a route as the 
Atlantic, where jets, turboprop and piston-engined opera- 
tions concentrate some 90 flights in a five-hour period in 
an area where position-fixing and communications are 
often difficult. 

(ii) Medium-haul routes over densely populated territories, 
which call for a large number of intersecting routes, in 
areas where there is also active military and development 
flyin 

(iii) Terminal areas where the conflict of inbound and out- 
bound routes limits airway and airport capacities. 

(iv) Low-levei short routes with normal fixed-wing aircraft 
and helicopters where there is heavy traffic. An example 
of this type of problem exists in the network of cross- 
Channel routes in the south-east where some 150 aircraft 
daily make about 700 flights at or below 3,000 ft. 

In a short summary like this it is not possible to go into 
detail on all these problems, but to gain perspective it is worth 
while taking a note of them. There is only one volume of 
airspace over the country and, since everyone who flies must 
share it, it is clear that only one airspace policy can be adopted. 
This is developed under the control and guidance of the Air 
Traffic Control Board, where the Ministers of the Flying 
Departments are represented at a high official level. 

The policy has been adopted of developing joint A.T.C. 
Centres employing both civil and military personnel. These 
centres look after the en route traffic. Where necessary they 
are augmented by civil approach control units responsible for 
the airspace in the vicinity of the major airports. Apart from 


Py Director of Control! and Navigation, Development and Planning, Ministry 
ot Aviation 


Simulator « pilots’ at their cockpit controls at the Air Traffic 
Control Experimental Unit at London Airport. 


this, A.T.C. in the vicinity of aerodromes is normally run by 
the airfield operator, although there are notable exceptions. In 
special cases arrangements are made to fit in the traffic patterns 
of adjoining airfields. 

A.T.C. is on the threshold of a new era where on the one 
hand civil traffic is entering the upper airspace, long since the 
preserve of the military, and on the other all the techniques 
of the electronic data processing industry are at the disposal 
of the control service. The problem is to create an expanding 
organization capable of handling all the traffic offered, and 
making use in the most efficient way of the facilities at our 
disposal. 

There is much temptation to move quickly for a short gain; 
to mechanize the existing system rather than to take a little 
longer to devise a system more suited to the media available. 
There can be no doubt that all of us concerned with aerial 
operations must find ways of making better use of the 30,000 or 
40,000 ft. of airspace nearest to the Earth. 

Answers to this task do not lie with one party—all must 
help. The aircraft and engine designer must help to produce 
aircraft with flexible economic operating characteristics; the 
navigation system must be such that the pilot cannot only get 
where he wants to on time but be where he thinks he is, so 
that he can be safely separated from his neighbours. Com- 
munications must be such that the control organizations know 
where the aircraft are and be capable of passing instructions 
quickly without causing congestion. Finally, the facilities made 
available to the air traffic control officers must be such that 
they can see at a glance what the situation is, and have drawn 
to their attention any incipient crises. 

This last problem is the one which is engaging most new 
thought at this time. It involves the garnering of information, 
winnowing it and harvesting it in such a way that the crop 
is immediately usable. 

Before attempting to apply electronic or mechanical ideas to 
(Continued on page 71) 


An experimental M.o.A. air traffic control layout. 
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All the latest naval aircraft, incliding ‘the NA.39 
low-level strike bomber, are started by 
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Beyond our skies 


TYPE v1000C 
This vibrator has been developed to fill 
in the need for a medium power 
vibrator with a table surface in p!ace 


of the usual single point drive spigot. 


The table is cast from a high duty 
magnesium and is 6 in. (15.2 cms.) 
in diameter and provided with 12 = Zin. 


B.S.F. tapped holes for attachment 
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of the test object. The moving coil 5 
is attached directly to the table i) 
casting. The weight of the moving }| 
system is 17.6 lbs. (8 Kgs.), and a 1 
bare table acceleration of 31 ‘G’ 
peak can be obtained for an input 
current of 10 amps., 
which is equal to a 
thrust of 550 Ibs. peak 
for an input power of 
| KW. The vibrator can 
tp entity d iad Ce ee, | «sho be supplied witha 
blower (V.1000 C.B.) 
Nebulae and will deliver a thrust ' fl 
of 750 Ibs. peak for an : 
Vast clouds of cosmic dust, some bright and shining, input power of 2 KW. | 
others absolutely dark, are found in the heavens, Can be trunnion 
keeping station with the “fixed” stars. Bright mounted if required. / 
nebulae are excited to luminosity by the proximity 
of bright and very hot stars, although some shine 
by reflected starlight. Others are visible only as dark 
patches against the Milky Way. Examples of these = 
are the “great rift” in Cygnus and the “coal sack” in 
the Southern Cross. It is believed that nebulae may —_ 
well be the raw material of new stars and new worlds. r= ow 
There are two main classes of nebulae: the galactic, w BRYAN 
whicli are gaseous and diffuse, and spiral nebulae. r =| 
The gaseous nebulae in turn are of two types—the avage | 
irregular, near the Milky Way, and the planetary, at _ r 
some distance from it. Both types appear in associa- ite ' 
tion with stars of higher temperature than the Sun. designers and Ce 
Spiral nebulae are much more compact than diffuse re ties | 
nebulae, are oval or round in shape and generally for modern industry. 
much brighter. The largest, and probably the near- =| 


est, is the Great Nebula in Andromeda, covering two 
square degrees. It has a nucleus very much brighter 
than the rim, with two spiral arms in the manner of 


a catherine wheel. 


W. BRYAN SAVAGE LTD. 


. . . first in airborne 17 Stratton Street, London, W.! 
fire protection 
equipment Telephone : Grosvenor 1926 


Da15760AP 


GRAVINER - COLNBROOK + SLOUGH + BUCKS 
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198573 Speedy measurement and analysis of data has 
958473 become a necessity in modern industry. 
@ Fully Transistorized Armstrong Whitworth Aircraft have developed 
9844218 data handling systems for measurement and 
@ Extremely High Speed remote control. 
The data can be transmitted at the speed of light by 
@ Compact radio, or by cable link, with extreme accuracy. 
In one system (the DIDAS vehicle system), over 
@ Reliable 250,000 different readings can be obtained in one 
minute. Analogue/digital and digital analogue con- 
@ Modern Construction verters, working at over 50,000 conversions a 
second, eliminate processing bottlenecks. Systems 
@ Rugged but light can be engineered to customers’ requirements. 


The DIDAS transmitter 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED, Baginton, Coventry, England 
(A member of Hawker Siddeley Aviation) 
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ATC RADAR SIMULATOR 


for training air traffic control and other ground to air radar officers 


Redifon 4 Target simulator 
with Redifon Display Console 


hive’ @ Based on the latest electronic techniques for reliability and versatility. 
7 * @ Incorporates completely new layout, suggested by many experienced 
a | instructors, for ease of operation and maintenance. 
<< 
ae. e@ Full range of optional extra features available, including : — 
‘ | @ Permanent echo generators. 
, @ Automatic characteristics for given 
os . oF types of aircraft. 
- Redifon Limited has manufactured Radar @ Extra targets or display units. —_ 
: Simulators since 1943 and now produces @ May be linked to most makes of display 
x units and/or live radar. 
Ry them on a large scale. @ Heightfinder or lock on simulation, 
wale , @ ECM facilities, all types. 
a The ATC Radar Simulator follows the @ Track Recorders. 
ie ree ful Redifon Marine Radar Simulator THIS NEW SIMULATOR IS 
re which was first to receive the Ministry of | — SUITABLE FOR THE SIMPLEST 
iar Transport Certificate of Type Test. =; LAYOUT OR FOR THE MOST 
At Rs Be COMPREHENSIVE MILITARY 
| REQUIREMENT, AND IS IN 
a Ay FULL PRODUCTION. 
av 
if 


Redifon are widely experienced in the manufacture of AIRBORNE INTERCEPTION AND 
BOMBING RADAR SIMULATORS * NAVAL TACTICAL TEACHERS * STORM 
WARNING AIRBORNE RADAR SIMULATORS . UNDERWATER WEAPON 
SIMULATORS * MARINE RADAR SIMULATORS * GUNNERY RADAR SIMULATORS 


ae 
Ga REDIFON LIMITED, FLIGHT SIMULATOR DIVISION, Gatwick Road, Crawley, Sussex, England. 
4 
a Telephone No: Crawley 28811 
; A Manufacturing Company in the Rediffusion Group 
¥ 


— — 
; ‘ , %e 
eee a 
5 i i P i. 
A “| 
* 
cae ) 
Pi: 
Sila “ng fi j 
ieee 3 ‘5 a j 
aie The new 9 {27 J7 (/7/) : 
a 5 ; ‘ 
aan 
ne 
| ; 
 - a 
es ; 
seers ; 
a a ' 
Zeal q an : 
a ae Z 2 
hee = > Vs, 2 a ee Bs + a +s : 
& = . be $ % woe dl on Be 
a ¥ wast 71 : ¥ x icon ee Be : 4 : 
re 8 4 |. a ¥ A ak Pas Sm ae. 7 ; 
are > ~~ A Eee ee ES Ras ) 
can ees Pe 3 én : : 
| —— ee —_— _ 
ae . Pps) ale a a in — ta : Sg eet: p~oe Bie 2 xe a 3] 
iat = 7 "3 scat apdiiialiimaaie Be Ss Pa ae : 
sl. -. oe ——. Wigs i fe. ae a * f 
ee game EEE Ee a a 3 ee |e : i t 
md ¢ _ F . + 2 ia j ae "] 5% Be ' Ch eae ao 3} ‘e uy ' | 
aes s. eee we Reo  Ge raae cee 4 AEN ARE oss e 3 re] ' 4 
ae : ene , ic Sant we Tk ON ee : is ‘ " ; 
al ae a ‘ ae pa eee oe Cet ET ela me a a 3 i Fi 
et \ 4 a — ee pee i! pee, Fie 6 ae ie Ree : I 3 : 
Py — “4 oe | £ -« eS 4 | 
| ae - Sa Sa ; Pies CS Ae oe i ‘: a4 ’ 
ee ee sy ire i, Erk Bo. 1, Apis BS 2 ig es ve re M i 
a ee - . ee se — “ 7 ie . — ? ) 
& ee ge = ee Biss. ary. ie Pree We ris So aes 2 Rh a , Bee. i 
) 
i| 
= 
: 
' 
; 
al 
| 
Hi 
t| 
q ~ 5 
a : 
mt Vee 
ae | 
/ 
; 
| 
7 
a ’ | 
as, Fe. ae : . Pate 4 eke 


nn 


oa 


<9 rrr men oe 


JULY 15, 1960 


Top, fligh 
strip dun te 25451 CLAA | 150 


THE AEROPLANE 
and ASTRONAUTICS 


CVR 212 ee Gi R  ESGB Vy 


(note aircraft call sign 
is in different colour); 
and below, flight pro- 
gress strip printed by 
a special experimental 
printer. 


modified teleprinter ; a 
23 45 C14 1150 
xl 


cud 


(Continued from page 70) 


the A.T.C. system, it is necessary to try to sort out the 
geometry of the airspace. This takes place continuously in a 
number of forums, both national and international. The task 
is approached geographically and vertically. 

Internationally ICAO is important and now NATO, with its 
Committee on European Airspace Co-ordination does a lot to 
ensure effective civil and military collaboration. To these must 
be added Eurocontrol, which is seeking to provide an inter- 
national machine for designing and operating an aijr traffic 
control system in the upper airspace over Europe. This latter 
system will have to be capable of permitting commercial aircraft 
to move freely, safely and economically over Europe above 
20,000 ft. whilst the military retain sufficient freedom of action 
to look after our defences. 

Now, turning to the general problems, let us look at the 
question of garnering information. This can come from two 
main sources: pre-flight information by telephone and teleprinter 
giving the intentions of the pilot, and in-flight information by 
radio and radar fixing, and communications. 

Pre-flight information is now filed by the pilot on a standard 
form but is still not transmitted in an absolutely standard way. 
ICAO, NATO and Eurocontrol will all be working on this, 
since there is no technical reason why flight plans could not 
be transmitted so that without further ado they can be stored 
for future use in remote centres. 

In-flight information is a much more complicated subject and 
a number of methods of coilecting it are used, according to 
circumstances. Radar plays a very important part in this work. 
At present and for some years to come it is, and will be, the 
most important aid for medium and short range information. 
Much is known of its propagational problems and the current 
task is to deploy the most suitable radars in the most economic 
way to give solid radar cover in all weather in any area in 
which information is required. 

On economic grounds it is becoming increasingly necessary 
that civil and military requirements should, so far as possible, 
be met from jointly deployed radars. This in itself is not 

easy or quick to achieve as the requirements of the two users 
often differ very considerably. 

For A.T.C. purposes secondary radar has many attractions 
and it offers many new facilities, not least of which is the ability 
to use the reply channel for passing information such as 
identification, height, position or even orders. Development 
work continues. Large-scale use of the system will depend on 
wide international agreement on frequencies and coverage and 
the adaptation of control centres to make use of the information 
received. 

The control service can be no better than the information it 
receives. When radar information is not available it has to fall 


The new Ferranti Apollo computer 

which will be used for Air Traffic 

Control experiments in the United 

Kingdom. It goes into operation 

at Redbrae, Prestwick, early in the 
spring of next year. 
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back on navigational information passed from the aircraft. 
But even when radar information is available it must be able 
to depend on the pilot flying the paths designated by control 
with considerable accuracy in order to ensure maximum use 
of the airspace. The recent adoption of pmMet by ICAO as an 
additional short-range navigation standard is only a short term 
palliative and it will not meet the final need. Itimately the 
general navigational aid, apart from being sufficiently accurate 
and reliable, must make it possible to designate routes without 
one or two years’ delay for ground station installation. 

Long-range navigation plays a part in A.T.C, in one 
important way and possibly in a second. The first concerns 
the very busy Atlantic routes where passenger requirements 
and the exigencies of the weather tend to concentrate traffic 
into routes and specific hours and where aircraft performance 
is rapidly removing the third—or vertical—-dimension from the 
A.T.C. officer's repertoire. With existing aids enormous 
separations are used and aircraft travel round in envelopes of 
some 5,000 cubic miles. When at the same altitude there must 
be half an hour between them and the aircraft in front and 
60 miles from aircraft on either side. 

Here an international operational requirement already exists 
and consideration is being given to the best way of meeting 
it. It seems likely that the solution will be found in two 
phases—the first making use of aids which already exist or 
where development is far advanced but whose limitations are 
known and which will prevent them being used permanently. 
In this category fails Dectra, which has already been tried 
extensively over the Atlantic and which is being investigated 
further at the present time. The second will make use of aids 
which are at present in the paper stage, such as Delrac, or 
its American counterpart, Omega, or some other variant of 
the use of very low frequencies 

There seems to me to be considerable doubt as to what part 
Doppler navigation systems will play in A.T.C. during the next 
few years, because the accuracy of position depends so largely 
on the heading reference economically available to the com- 
mercial aircraft and because in any case there is no common 
ground reference between aircraft using this type of facility. 
This tends to militate against the reduction of separation 
standards. There may be an exception to this view if some 
relatively easy and quick “ up-dating” ground-based graticule 
system could be superimposed on the Doppler navigation, but 
I feel that to be effective this up-dating device could well 
supersede the necessity for the Doppler itself! 

Nevertheless, even with existing separation standards there is 
a need for more flexibility of routeing, particularly in the 
upper airspace and perhaps Doppler aids will be of value here. 
Inertial navigation devices are expensive in all circumstances, 
especially when they have to maintain their validity for any 
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Aero-Electronics . .. . 


length of time. However, they may well come into their own 
benahih should the supersonic transport aircraft appear on the scene. 
Re. Effective communications are the lifeblood of A.T.C. both 
af on the ground and between ground and air. This is a subject 
in itself. Suffice to say that improvements to communications 
are not being neglected, one of the most interesting approaches 
being the use of the reply channel of secondary radar and the 
»ssible use of special digital data links for both short- and 
pasanen operations. This, of course, involves not only the 
development of the signalling system itself but also the estab- 
lishment of solid communications to ensure a safe system. 


A.T.C.C. Organization 

The largest single task now being investigated for air traffic 
control is the organization necessary for the A.T.C. Centre 
of the future. The problem of deciding the best method of 
storing, sorting and displaying information within the centre 
is one of considerable magnitude, well suited to the electronics 
industry. However, before this can be put to the industry it 
has been necessary to provide a basic plan which is susceptible 
to automation, on which the centres can be expected to work. 
plan devised in the United Kingdom divides the work 

of the centre into four main units:— 
(i) A Flight Plan Processing Section which will receive the 
basic flight plan from the operator and will prepare the 
ah information, including the time estimates over fixes, for 

0 presentation to the controllers. 

(ii) A Movement Planning Section, where various requests 
for flight clearances are sorted into a comprehensive plan 
and where initial procedure clearances will be issued. 

(iii) A Flight Control Section, where controllers will have 
a radar picture of the sector before them and will speak 
to and control the aircraft, their principal task being 
to ensure a smooth, safe and rapid flow along the routes. 
Associated with them will be safety controllers whose 
task will be to shepherd those who wish to cross the 
routes through them without causing any danger to the 
aircraft in their vicinity. The safety controller's position 
will become particularly important at centres where the 
flight controller is using a filtered radar picture. 

(iv) The Radar Filter Section will be the unit which selects. 
identifies and follows the responses of the aircraft 
passing along the routes, thus providing the flight con- 

{ troller with his working data. 


Data Processing in the A.T.C.C, 

It can be seen from the above that the functioning of an 
A.T.C.C. can be regarded as that of a single data-processing 
unit whose principal inputs are flight plans and aircraft 
position and height information, whose processing is the com- 


s 
oe 


parison of flight paths and the detection and resolution of 
conflicts, and whose outputs are clearances and instructions to 
pilots. 

Developing towards a semi-automatic control system, the 
first aim is to remove from the controller any data-handling 
task which it is not essential for him to perform. Other 
objectives include development of quicker, more reliable and 
accurate information to controllers; reduction to the minimum 
of information displayed, leaving the rest available on call; 
simplification of the exchange of information between con- 
trollers, avoiding the necessity of simultaneous availability of 
both of them; reduction in the amount of voice communication 
between controller and pilot; improvement in displays to assist 
the controller in conflict detection and resolution; improvement 
of exchange of essential information between centres. 

Initially, data processing falls into two groups, radar and 
procedural. Whilst work on them can proceed independently, 
it is essential that their solutions should be complementary 
because in the final result information from each source will 
be needed to improve the data of the other. 

Radar data handling involves the production of a clear radar 
picture in a good light with readily identified targets, complete 
with subsidiary information about the flight on request. In 
addition, it would be eminently desirable if there were a facility 
which pointed to situations where a conflict was imminent. A 
number of techniques have already been invented to meet other 
operational requirements and from the civil point of view at 
the present time the project has reached 
a stage where experimentation is being 
carried out with a representative selec- 
tion of equipments, to establish the 
operational requirement for civil opera- 
tional use. 

This requirement will cover such 
things as the method of selecting, 
following and allocating targets, the 
method and type of identification, the 
method and type of information which 
will be tagged to the target and the 
method of display and transfer of 
information to controllers and its trans- 
fer to adjacent sectors. So far, plans 
for radar data transfers are confined to 
within-centre operation but there may 
well be a need for inter-centre exchange. 

Organization of procedural informa- 
tion poses many problems. The Move- 
ment Planning Section itself offers 
considerable scope in the data-handling 
field, both internally and between 
centres and aerodromes. Experience of 
these techniques will help to clear the 
way for the introduction of automation 
in the control process. 

The first step now being adopted by 


Procedural controllers at their aircraft 

movement progress boards in the 

southern A.T.C.C. Each board, which 

contains details of aeroplane move- 

ments in one sector, is manned by 
two controllers. 
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A general view of the opera- 
tions room in the southern 
England Air Traffic Control 
Centre at London Airport. 
The aircraft progress boards 
shown form the basis of the 
control system. 


Photograph copyright 
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different methods in many countries will be the introduction 
of a system for processing, printing and distributing flight plans 
within the centre. Very sophisticated equipment is not needed. 

Nevertheless, although the equipment must be highly reliable 
it must also be so designed that it will deliver the goods directly 
where required and in the event of failure it must be possible 
to revert to manual operation without delay and without loss 
of information already stored in the machine. New types of 
printer will have to be developed, because neither teleprinters 
nor electric typewriters can print strips with the varying sizes 
of print required and load them into strip holders. The illus- 
tration on page 71 shows a strip printed by means of a tele- 
printer and another with the type of printing we are aiming at. 


Air Traffic Control officers at work during an experiment 
at the M.o.A. Air Traffic Control Experimental Unit. 


The second step will be the extension of this data-handling 
system to other information distributed in the centre. These pro- 
cesses will have improved the transmission of information to the 
controllers without making the display automatic or intervening 
in the decision making. 


Problem of Semi-automatic Control 
With the introduction of automation the pencil 
human voice are replaced by the keyboard and 
display. The controller has to ensure that the machine is 
informed of every action he takes. Whilst, therefore, data 
processing will simplify some of his tasks, it may well compli- 
cate others. The ease with which a controller can keep the 
situation in mind when he is not quite so directly responsible 
for managing the displays has yet to be determined. This, 
coupled with the fact that air traffic is steadily increasing, leaves 
it uncertain whether, with current procedures, controllers will 
be able to assimilate and process the increased volume of data 

presented to them. 
The second major 


and the 
automatic 


question with automation concerns 


Coded aircraft information on a ppi cathode ray tube and 
small tote-type closed circuit TV display. 
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reliability, accuracy and economics. Normal human voice 
communications contain much redundant information. Each 
message is also checked for accuracy and credibility at each 
transmission; absurdities would be spotted at once. 

In an automatic system, for economy, redundancy is reduced 
as much as possible and any checks of accuracy and credibility 
require elaborate programming. Again, with human operations 
it is easy to request a repeat, whilst with automatic systems 
this is often not possible. Hence, if a control system is to be 
truly automatic it must not only be capable of detecting errors, 
but also be able to correct them. This requires sufficient 
redundancy in each and every message to enable possible faulty 
sections to be reconstructed. 

In the centres of today the work is spread amongst many 
controllers so that even if individuals fail, the system will 
continue to operate, albeit at reduced efficiency. By its nature 
an automatic system concentrates operations so that even if 
some distribution of work between various units were organized, 
their number would still be small and their failure could very 
seriously impair the operation of the centre. 

The degree of reliability essential for safe operation of the 
centre varies with the position of the unit in the system. The 
highest reliability will be required in the central computer, with 
probably less reliability with peripheral equipment which can 
easily be changed. Controllers’ displays will pose particular 
problems because they themselves are complicated and their 
position in relationship to their other displays is often important 
in efficient centre operation. 

To overcome these difficulties the aim is to develop a system 
so that failures seldom occur; that they are short-lived; and 
that they reduce efficiency rather than cause total interruption. 
Any adequate solution will clearly be expensive. 

Studies on reliability and efficiency of equipment will have 
to go hand in hand with the development of the control system 
itself. Thus it will be seen that in addition to the engineering 
development required there will have to be much experimental 
work on A.T.C. i 


itself. 


Experimental Projects 


In order to tackle this task two experimental computer 
systems are being installed. The first, based on Ferranti’s 
Apollo computer, is aimed at the Oceanic Control at Prestwick. 
For the next few years, since there is no radar cover over the 
Atlantic, control will continue to be based on aircraft position 
reports and will be entirely procedural. The equipment will be 
used to process flight plan data, print strips and to assist the 
controller in conflict detection and, later, resolution. 

The centre is fairly smal] and after some initial experimenta- 
tion it is hoped to use the computer to control live traffic, with 
its normal operational systems acting as a check and stand-by. 
Further, since all communications with Prestwick are by tele- 
printer, this installation will be suitable for the study of 
methods of error detection and correction. 

The second installation will be at the Air Traffic Control 
Experimental Unit of the Ministry of Aviation where an 
experimental machine. will enable trials to be undertaken with 
a semi-automatic control system. It is aimed at developing 
both procedural and radar control 

From our own British experiments, from the study of work 
done in the United States and in Europe and from close 
collaboration with work being carried out for defence purposes, 
we hope to learn what are the most suitable procedures for a 
semi-automatic control system; what the initial distribution 
of work should be between controllers and computer; and how 
the data-processing system should best be organized to provide 
adequate reliability at economic cost, and yet be capable of 
expansion to meet the inevitable future demands. 
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The Practical Approach to A.T.C. Problems 


HE objectives of the Air Traffic Control service are defined 

by international agreement as the provision of a safe and 
expeditious traffic flow. Sometimes the safety requirement can 
be met only at the expense of expedition, and delays inevitably 
result. Occasionally an air-to-air collision occurs, imparting 
tragic emphasis on the importance of what is primarily a safety 
service. In order to reduce the possibility either of accidents 
or uneconomic interference in the traffic flow, Governments are 
investigating all possible means of improving both the efficiency 
and the capacity of their A.T.C. service. Naturally, electronics 
are playing a major réle in these respects. 

It is, however, important to see that enthusiasm for a particu- 
lar electronic device does not attempt to rush its introduction 
ahead of careful, comprehensive operational research and 
systems planning. Often one finds ardent salesmanship of a 
most elegant solution blissfully unconscious of the fact that 
the problem it purports to solve is really not very serious. 

In my view there are two vitally important governing factors 
to be borne in mind before embarking on a development pro- 
gramme for A.T.C. improvement. First, the existing system, 
however defective it may appear theoretically, is a_ live 
organization (Fig. 1) that cannot tolerate any major disruptions. 
Secondly, the reliability requirements for essential A.T.C. equip- 
ment are extremely stringent. For these reasons advances and 
improvements proposed must be evolutionary in character and 
make the maximum use of known techniques and well-tried 
practices. 


The Functions of an A.T.C. Controller 

Whilst the air-traffic controller's task differs in character 
according to whether he is dealing with traffic in a congested 
terminal area or a large over-ocean sector, or whether he is 
inspecting a flight progress board or scanning a radar tube, he is 
always performing a function that may be described as a three- 
stage cycle of observation, prediction and intervention (Fig. 2). 
Separation criteria between aircraft in both the horizontal and 
vertical planes are laid down by the authorities and it is his 
responsibility to see that, on the basis of the information avail- 
able to him, these criteria are not infringed. An A.T.C. system 
may be near the overloading point when the time the controller 
needs to perform his task in a relaxed manner is reduced by 
pressure of work within his area of responsibility. Some 
measure of relief may be found by increasing the number of 
controllers at a centre but, because co-ordination problems from 
such a course rapidly increase, there is a severe limit to what 
can be achieved by this means. 


* Manager of the Air Traffic Management Division, General Precision Systems. 
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AIRCRAFT 


Dynamic Display 


By E. W. Pike* 


Dealing initially with the observation phase, it is usual 
practice to display to the controller the current traffic situation 
on tabular bays containing handwritten or printed flight 
progress strips, or on a radar picture of the ppi variety. A 
very great deal of time and effort in the system can be saved 
by speeding up the printing, loading and automatic revision of 
data on strips in tabular bays. The recently developed G.P.L. 
Tabtrol Bay will undertake these functions, operating either 
directly in association with the data processor or remotely. It 
consists of a tiltable rack with 24 vertical holder positions. 

An outstanding advantage of this equipment, compared with 
some other suggested means of information display, is that 
reversion to current fully manual operation by the controller 
is possible in the event of equipment failure. Improved radar 
displays are also being developed, with tracking gates, auto- 
follow circuits and daylight viewing capacity. These displays 
will have the long-sought ability to retain the picture of the 
latest radar information even after failure of the radar system 
itself. 

The introduction of secondary radar beacons will assist the 
aircraft identification problem, as well as constituting a support 
measure. Because of the extensive use which controllers make 
of vertical separation, there is an obvious requirement for 
automatic transmission of aircraft altitude from air to ground. 
At present the radar controller cannot directly determine 
whether a potential conflict exists in the vertical plane without 
identifying and interrogating each aircraft on the r/T channels. 

In the prediction phase electronics offer the possibility of 
radical improvement by using specially designed data-processing 
equipment. Modern computers can store huge amounts of 
data and perform complex calculations with reliability, great 
speed and high accuracy. One such machine has just been 
delivered by the Librascope Division of General Precision Inc. 
to the F.A.A.’s National Aviation Facilities Evaluation Center 
at Atlantic City for use in their A.T.C. Development 
Programme. 

The Ministry of Aviation is taking delivery of a Ferranti 
Apollo computer next year at Prestwick primarily for investi- 
gation into North Atlantic A.T.C. problems. Whilst the work 
capacity of these machines is undoubted, the controller must 
learn how to use them to best advantage and to acquire faith 
in their efficiency and reliability before their widespread 
operational use can be expected. 

It must also be remembered that no ground-based devices 
can wholly atone for inadequate or inaccurate air/ground 
information. The reason why there has been recently so much 
emphasis on the need for more accurate and flexible navigation 


Fig. 1—Functional 

diagram of an Air 

Traffic Control 
Sector. 
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PREDICTION 


INTERVENTION 


Instructions 


aids is mainly because in this way more accurate long-term 
prediction becomes possible. Direct measurement of ground 
speed and the ability on the part of the pilot precisely to fly 
the required track should lead to all-round benefits in A.T.C. 
and much better air-space utilization. Further advantage 
would be derived from the ability to fly any required vertical 
profile accurately, a task for which adequate guidance is 
certainly within the capacity of modern technology. 

The intervention phase refers to the issuance of A.T.C. clear- 
ances. Data-processing equipment will help here also by 
calculating the acceptability and probable consequences of 
alternative clearances, i.e., the extent to which any possible 
action to avoid an infringement of separation criteria may 
generate other conflicts. The physical act and time occupied 
in issuing clearances on R/T would be saved by introducing an 
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Above, prototype models of the Data Processor units, manu- 
factured by the Librascope Division of General Precision Inc. 
for the F.A.A. National Aviation Facilities Experimental Center 
at Atlantic City. Right, a Data Processor file drum unit which 
is capable of storing 16,000 words of flight information. 


air/ground data link; however, agreement on this subject is 
likely to be reached only after a very considerable volume of 
international debate, 

Apart from investigating methods of assisting the individual 
controller there is an equally pressing need to find better means 
of exchanging data between controllers within a single centre 
and between adjacent control centres. Closed-circuit T.V. has 
obvious appeal within centres and is, as a matter of fact, 
already being used operationally. The problem of organizing 
high-speed communications between a network of automatic 
data-processing systems is likely to prove difficult and merits 
very close international study at an early date. 

In all attempts to ease A.T.C. problems we must take extreme 
care to ensure that the solutions proposed do not create 
additional difficulties for the controller. For instance, the noise 
level at which certain new devices operate, whilst in themselves 
barely tolerable, could, when added to other clicking and 
tapping mechanisms, generate an unpleasant and distracting 
total noise volume. Human engineering considerations, as in 
all modern man/machine combinations, are most important in 
A.T.C. systems planning. 

Industry has a most important part to play in the develop- 
ment of improved A.T.C. systems. Obviously, Governments 
who, after all, pay the piper, must also call the tune, but there 
is every reason to suppose that some new tunes might not prove 
unpleasant to their ears, particularly those conducive to safer 


and Services Fig. 2. 
—[ Uaion |» functions of an A.T.C. 
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controller. 


or more economic operation. If the capacity for inventiveness 
on which we pride ourselves is to be fully utilized, I suggest 
that it necessitates a broad familiarity with the ‘objectives, 
mechanics and atmosphere of the A.T.C. service. Expecting 
the Civil Service or the operators always to be able to peer 
into crystal balls and predict firm, complete and detailed opera- 
tional equipment requirements several years hence is something 
of a delusion. Many respects in which A.T.C. could be 
improved now are, however, known, and it is unlikely that the 
situation in these respects will change quickly. Concentration 
on these areas appears the sensible course 

Also, one must remember that A.T.C. is of necessity a 
complex and expensive undertaking. Research is difficult, 
costly and time-consuming. It would seem eminently reason- 
able to make use of international co-operation in this field— 
with the United States, the Commonwealth and countries in 
Western Europe. Eurocontrol certainly represents a move in 
this direction, but is proposing only to deal with the easier 
technical problem of traffic in the upper airspace. However, 
it is planning to exercise control over both military and civil 
operations. With the general expansion in air traffic it would 
seem necessary to concentrate a great deal of A.T.C. develop- 
ment effort on the introduction of systems facilitating the 
integration of civil and military control services. Segregation 
is becoming increasingly difficult and it is obviously unsatisfac- 
tory to permit any unco-ordinated movements in busy areas. 

Finally, at a time when we appear to be moving in A.T.C. 
(as in so many other spheres of human activity today) towards 
the automatic control stage, one may derive a lesson from past 
efforts to solve another related requirement, ie., that of 
automatic landing. It took many years to persuade pilots even 
to use automatic approach equipment in operations. If we are 
not very careful, similar objections may be found on the part 
of controllers to departure from fully proven A.T.C. methods. 
Therefore, the importance cannot be overstressed of ensuring 
that they are given the fullest instruction in, and advance 
information about, proposed new equipment. I am reminded 
of Ruffell-Smith’s remark at an LATA meeting several years 
ago: “ Remember the black box has no fear of death.” Human 
judgment and adaptability are valuable qualities that should 
never be overlooked when harnessing modern electronic 
equipment to assist in the A.T.C. function. 
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Reflections on Navaid Requirements 


HILST browsing amongst the shelves of the local public 

library it has sometimes struck me that if some bright spark 
had troubled to rewrite ICAO’s 4th J.O.R.P.+ report as science 
fiction, or maybe as a good “ whodunnit,” it might well have 
merited the wider readership it undoubtedly deserves. 

For within the sombre blue covers lie the answers to most 
of the problems (including those related to navigation) con- 
nected with jet operations of today and tomorrow. 

The navigational aspects of commercial aviation are 
necessarily influenced by the following:— 

(i) Crew complement. The implications of this are obvious 

and will not be amplified here. 

(ii) Air-route traffic density and hence related A.T.C. 
procedural requirements. 

(iii) Ability of operators to acquire the necessary airborne 
equipment. 

(iv) The compliance of Contracting States to ICAO in 
implementation of any internationally agreed system of 
aerial navigation. 

(v) The conflicting interests that may arise in relation to (iv) 
above by virtue of any overriding strategic or defence 
requirements of States. 

The international aviation philosophy of standardization, if 
applied to navigational aids, is desirable in the interests of 
safety, especially where crews and aircraft of different com- 
panies are shared through interchange agreements. Reduction 
in production costs would also result, and Contracting States 
would more readily implement some mutually agreed standard 
system than two or more divergently viewed concepts. Where 
local conditions do not demand a system of major complexity, 


*A pilot with the B.O.A.C. DC-7C Fiecet 

* Jet Operations Requirements Panel. A body of specialists from most 
nations and IATA and IFALPA, set up to produce soberly considered 
requirements for all aspects of future jet operations 


by S. M. B. Lane* 


and where the interests of safety and efficiency are not impaired, 
variations from the standard norm will, of course, occur. 

Pilots, internationally, have no axes to grind on which navaid 
shall be adopted. Support will be forthcoming for any manu- 
facturer who reliably demonstrates his ability to produce the 
goods measured to our requirements. In the U.K. considerable 
thought has been directed towards the formulation of naviga- 
tional aid requirements for the three phases—Long Range, 
Short Range and Terminal Areas—and the British Airline 
Pilots’ Association has a clear-cut policy on each. 

Much of this policy has, in turn, been accepted in principle 
by the International Federation of Airline Pilots’ Associations 
(IFALPA). The latter body is the pilots’ mouthpiece at ICAO, 
and it is significant to record that many of the prophetic points 
propounded by pilots at the Montreal round-table have come 
surprisingly close to the mark. The harsh practicality of 
operating experience can often materially assist in clearing the 
confused atmosphere created by too academic an approach to 
aeronautical problems. 


Long-range Requirements 

These are for:— 

(i) Long-range routes over the ocean or over sparsely 

inhabited areas. 

(ii) Continuous segments of transcontinental airways or 

advisory routes. 

Only (i) will be considered here, the second being covered by 
short-range requirements, 

The primary need is for a reduction of lateral separation. 
Forecast figures of jet traffic across an area, such as the North 
Atlantic, foretell an inevitable reduction in available upper-flight 
levels, especially with the present 4,000-ft. separation between 
same-direction traffic. The present safe margin of 120 n.m. 
lateral separation, using Loran, Consol, or Astro, is believed 
by national and . international 
authorities to require a reduction 
to as little as 15 n.m. to cope with 
projected (1970) traffic flow. This 
can only be achieved by intro- 


ducing some navigational system 
which will allow the low separa- 
tion to be maintained—which, of 
course, demands a high order of 
accuracy over the operationally 
significant area of coverage of the 
navaid on the route in question. 
This accuracy will need to be 
about + 4 n.m. to provide the low 
separation figure mentioned, and it 
is, therefore, a prime requirement 
for our system. Not merely 
accuracy, per se, is required, but 


CHERTSEY 


the system must be such as to 
enable A.T.C. to maintain with 
safety this substantially decreased 
separation on today’s figures, This 
implies a continuous awareness by 
A.T.C. of each aircraft's true 
ground speed, track-made-good 
and altitude. How can this be 
achieved? 

A reliable method by which an 
aircraft can automatically trans- 
mit this information to A.T.C., 
either continuously or on a selec- 


tive-calling basis, is no pipe-dream, 
but is, electronically, a perfectly 
feasible project. Data-transfer or 


c : automatic position-reporting will 
O 3054 “ vo ota 
| Axinaurn \ 
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Distortion, due to use of a 
rectilinear plotter in conjunction 
with a hyperbolic co-ordinate 


\ 
system, is shown by the curva- 
ture of the runway extensions, 
and elsewhere in this «inverse 


lattice” Flight Log chart. 
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in some form, be as integral a part of future operations as 
the crackling, ionospherically interrupted HF/RT, or the busy VHF 
channels of the present time. The expense of development is 
completely justified if the ground controller's receiver can 
eventually receive, analyse and present to him, in an intelligible 
and assimilable form, such details as possible collision course, 
E.T.A., ground speed, altitude and progress—and this must be 
done if the controller is to be permitted to reduce aircraft 


separation. 
It is the belief of many of us that some type of area-coverage, 
ground-based aid (such as has already been advocated by 


IFALPA at ICAO for short-range navigation) can best meet 


Part of the Omnitrac computer system 
is this Decca Flight Log display head 
which aligns itself in response to in- 
formation fed to it in digitized form. 
Unlike the present Flight Log, this 
technique dispenses with the need for 
the user to place the pen accurately 
in position after selecting a new chart. 


I feel 
+4 °° achieved around 85% 
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In this “undistorted” Flight Log 

chart, topographical detail is correct- 
~~ ly reproduced, and the hyperbolic 
£69 co-ordinates of the navigational 
re system appear as curved lines. The 
£62 , chart is one of a series produced 
for combined Decca/Doppler use 
and is identical with the corres- 


\o ponding chart to be used with the 


: oO 
~ Yo) Omnitrac computer. 


the operational requirements stated so 
“ far and concluded later. A system of 
» this nature in a prototype stage has 
’ already shown promising results with 
INGDON a varying degree of mechanical 
reliability in operational evaluation, 
carried out by pilots of at least four 
different companies, using a ground- 
HO : based propagation of experimentally 
. 56 low power. I refer, of course, to 
AT Dectra. 
Percentage mechanical and propa- 
gational reliability figures of this latter 


%o, 
; system, or of its short-haul counter- 


part Decca-—-which has been aero- 
nautically quasi-operational for some 


(AKILBUAN) | ___ years—-fall short of the 100% which 


must be aimed at. B.E.A. 

reliability in 

operation of Mark 10 Decca trials. 

This implies, theoretically, that 15 out 

iF of every 100 aircraft navigating into 

the London Control Area in, say one 

hour, could significantly lose practical 

navigating certainty—which is unten- 

“i able—or, alternatively, that one air- 

oe craft could lose 15 minutes’ navigable 

fixing information in a given hour 

-}- and a_ half-—-which is _ equally 
unacceptable. 

This doesn’t decry the basic 

philosophy of the propagation, but 

merely points out the need for (a) 

further development to “iron out the 

mechanical bugs,” or (b) duplication 

of certain equipment, or (c) the 

carriage of additional equipment independent of the primary 

navigational method, such as self-contained Doppler, or inertial. 

Before I'm accused of being too starry-eyed to appreciate the 

costs of alternatives (b) or (c), it must be pointed out that 

distinctly favourable results of Doppler evaluation have come 

from four or five airlines recently and, secondly, that gyro 

developments producing compass heading accuracy to +4° can 

improve the accuracy capability of the Doppler systems to the 

stage where they could serve to monitor the possibility of 

mechanical or propagational disruption of the area-coverage 

primary system. A further safeguard must be the provision of 

some fail/safe monitoring device to readily identify airborne 
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or ground-based equipment failure or malfunctioning. 

Pictorial, rather than symbolic, presentation is required. This 
means the continuous representation, on a suitable distortion- 
free chart, of the aircraft's track-made-good and current 
adherence to track. This form of presentation is logical to 
one’s needs and is, of course, used in many industrial fields for 
displaying progress. 

The next requirement is for autopilot coupling. This reduces 
cockpit workload and results in more economical air-space 
utilization. 

Finally, as the long-range route inevitably merges into a 
short-range one or directly into a terminal area, it is desirable 
that an orderly and accurate transition may be made from the 
navigational system of the former into that of the latter, and 
common instrumentation or presentation could be an asset. 


Short-range Requirements 

So far as accuracy, reliability, form of presentation and 
method of propagation are concerned, the short-range require- 
ments follow those already enumerated for long-distance routes. 

However, we are committed for some years, ICAO-wise, to 
a slavish devotion to vor/pMeT. Whilst it would be churlish 
to deny that this system fulfils some of our requirements, I 
would mention just a few regions where it falls short:— 

(i) Inherent basic system inaccuracy which requires the 
siting of stations 90-120 n.m. apart for an aircraft to be 
able to remain reliably within the limit of an airway. 

(ii) ae to provide a series of laterally spaced parallel 
tracks for approach and departure routeing without the 
deployment of many extra stations—often impracticable 
through frequency saturation or siting difficulties. 

(iii) National cost of continuous flight checking at frequent 
intervals to maintain minimum accuracy. 

Nevertheless, this is the internationally agreed system and it 
is democratic that we make the best use of it. Therefore, our 
first task must be to persuade the large number of recalcitrant 
nations to implement the plans which they have agreed 
regionally over two years ago, to provide a vor network 
adequate to present and future needs, but which has been 
woefully neglected. 

Secondly, | think full use must be made of various supple- 
mental devices and methods of presentation to help achieve 
greater air-space utilization. One such system is an orbital 
device whereby the existing glide-path needle of the 11s or 
Zero Reader instrument may be used to enable an aircraft to 
orbit or “ fly around” a vor station (instead of directly over- 
head) at a fixed distance prescribed by A.T.C. and set up on 
veeder counters in the cockpit. The implications are obvious, 


4 Flight Log mounted in the top of the central power panel 

a D. H. Comet 2E for the pictorial presentation of Decca/ 
Goon information. Below it are the three Decometers and 
the Dectra range meter. 
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in that two aircraft could “pass” a station, one directly 
overhead, one orbitally, at the same altitude. This device was 
demonstrated by film two years ago at a GATCO* convention 
and I should like to hear of further commercial developments. 

Cockpit presentation needs improving, too. The Sperry 
Integrated Instrument System in use in the DC-7C is, in my 
opinion, the most sophisticated and least ambiguous of any 
flight system in current commercial usage. This claim is based 
also on pilots’ opinions generally. Furthermore it incorporates 
an excellent autopilot coupler for vor/ILs which makes gentle 
drift corrections and attacks the required track at an adequate 
angle of attack. 

I am also relieved that significant progress proceeds on area- 
TF tag aid development, both here and in the vor-committed 
U.S.A 


In the U.K., Decca’s Mk. 10 receiver incorporates consider- 
ably refined manual manipulation—one of the previous draw- 
backs when busily engaged in control zones. This company 
is also actively preparing Omnitrac for airborne demonstration 
in time for the Farnborough Show this year. 

Omnitrac is a new Decca development whereby the distorted 
hyperbolic pattern, the representation of M/F range legs, or 
vor track lines, etc., normally presented on the Flight Log 
chart, are converted by a clever system of digital computation 
into an undistorted rectilinear pattern on the chart, without 
degrading the accuracy, so that track maintenance is simplified 
and the general presentation is in keeping with one’s logical 
concept of chart projection. 

This distortion problem has long been another drawback of 
the area-coverage system, and I am aware that similar develop- 
ments in the U.S. have materially solved the problem, with 
specific reference to Loran C 

That, then, is the short-range picture—an inflexible system, 
hopelessly non-implemented in many areas of the World where 
the Nps still reigns supreme, capable and needful of reassess- 
ment, as indeed was done by the 4th JORP, which demanded 
reliable area-coverage systems. We put our faith in the 
electronics specialists to find the answers to some of these 
problems. 


Terminal Area Requirements 

The many advocates of an omnipotent terminal radar control 
should tread cautiously. The judiciously installed, meticulously 
maintained and intelligently operated radar system can greatly 
assist in feeding aircraft from holding stacks to final approach 
aid with small longitudinal separation and minimum of delay. 
Conversely, badly sited, ill-maintained radar operated by 
inadequately trained personnel constitutes an extreme hazard. 

In certain areas we have tacitly accepted its use and are 
grateful for its assistance in schedule keeping, avoidance of 
lengthy holding and topographical avoidance, but we must 
insist on some method for the adequate monitoring of our flight 
progress from the cockpit when under radar assistance. 

ILs systems must be extended to cover all instrument runways 
and must be continuously serviceable. The A.1.S.+ briefing 
sheets contain too-frequent promulgations of non-operative 
localizers. Even under vmc the turbojet may rely on glide- 
slope guidance during its approach to land where its 
piston-engined brother may not require it so much. Again, 
the World picture is variable with regard to implementation. 
Modern large turbojets are still operating into some single- 
runway Eastern airfields served by one single NDB. 

The same criteria apply to Gca as to radar. Whilst we 
gratefully use it under force majeure conditions, we need some 
means of monitoring the talkdown. Standards of controller 
competency vary the World over and until we can be satisfied 
that these standards conform to the criteria of the ICAO 
licensing Annex, we must insist primarily on a_ pilot- 
interpretable aid contained in the cockpit. 

There are indications of interest in automatic-landing 
developments. Present knowledge is somewhat sketchy and 
the opportunity to observe experiments is confined to the few. 
Much, obviously, has to be done in this field and commercially 
the safeguards have to be absolutely 100°, for the philosophy 
could mean a virtual removal of airport minima. The free and 
intimate participation of professional pilot associations should 
be enlisted to assist in development. Any accéptance of a 
radical change of practice, such as this, will still ultimately 
depend on the pilot in command. 

Most of the foregoing has been restricted to a discussion of 
ground-based radio aids to navigation. It is interesting to 
speculate on how prominently the inertial or self-contained 
system will enter the picture. With a general slowing-down in 
this country’s missile programme we may find the manufacturers 
of inertial equipment speeding up commercial development and 
soon beginning to knock on the doors of the major operators 
with the “ goods for sale.” This further aspect will be well 
worth watching. 


*Guild of Air Traffic Control Officers. 
* Acronautical Information Service. 
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aay — Ne oP Pe 


DART 


rald 


Pressurised civil or military jet-prop transport; 47 
passengers or over 6} tons of freight or combina- 
tion of both at 275 m.p.h. for 480 miles; operates 
from 1000-yard grassairstrips; bulltforionglifeand 
easy maintenance: td a passenger-mile economy. 
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...to see the Herald leave Leh 


Leh, in a Himalayan bowl, is over 10,000 feet above sea level. 
But the route-proving Herald cut an engine at take-off to climb 
away over the monastery towards the mountains. 

Backed by 169,000 miles of challenging see-it-in-action flying 
to 47 countries around the world, Herald airliners carry out such 
exploits almost as a matter of routine. 

Heralds are built by Handley Page to fiy; to fly strongly and 
safely with power to spare. They are making light work of some 
of the most difficult flying conditions and airstrips to be found 
anywhere. 

Their fail-safe design, craftsmanship and Rolls-Royce Dart 
engines are guarantees of economy, versatility and safety. 

Handley Page’s pledge of after-sales-service continuity is the 
guarantee that Heralds will keep flying efficiently and inexpen- 
sively on the world’s air routes. 


HANDLEY PAGE RADLETT READING 
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or ground-based equipment failure or malfunctioning. 

Pictorial, rather than symbolic, presentation is required. This 
means the continuous representation, on a suitable distortion- 
free chart, of the aircraft's track-made-good and current 
adherence to track. This form of presentation is logical to 
one’s needs and is, of course, used in many industrial fields for 
displaying progress. 

The next requirement is for autopilot coupling. This reduces 
cockpit workload and results in more economical air-space 

utilization. 

Finally, as the long-range route inevitably merges into a 
short-range one or directly into a terminal area, it is desirable 
that an orderly and accurate transition may be made from the 
navigational system of the former into that of the latter, and 
common instrumentation or presentation could be an asset. 


Short-range Requirements 

So far as accuracy, reliability, form of presentation and 
method of propagation are concerned, the short-range require- 
ments follow those already enumerated for long-distance routes. 

However, we are committed for some years, ICAO-wise, to 
a slavish devotion to vor/pMeET. Whilst it would be churlish 
to deny that this system fulfils some of our requirements, I 
would mention just a few regions where it falls short:— 

(i) Inherent basic system inaccuracy which requires the 
siting of stations 90-120 n.m. apart for an aircraft to be 
able to remain reliably within the limit of an airway. 

(ii) Inability to provide a series of laterally spaced parallel 
tracks for approach and departure routeing without the 
deployment of many extra stations—often impracticable 
through frequency saturation or siting difficulties. 

(iii) National cost of continuous flight checking at frequent 
intervals to maintain minimum accuracy. 

Nevertheless, this is the internationally agreed system and it 
is democratic that we make the best use of it. Therefore, our 
first task must be to persuade the large number of recalcitrant 
nations to implement the plans which they have agreed 
regionally over two years ago, to provide a vor network 
adequate to present and future needs, but which has been 
woefully neglected. 

Secondly, I think full use must be made of various supple- 
mental devices and methods of presentation to help achieve 
greater air-space utilization. One such system is an orbital 
device whereby the existing glide-path needle of the 11s or 
Zero Reader instrument may be used to enable an aircraft to 
orbit or “ fly around” a vor station (instead of directly over- 
head) at a fixed distance prescribed by A.T.C. and set up on 
veeder counters in the cockpit. The implications are obvious, 
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in that two aircraft could “pass” a station, one directly 
overhead, one orbitally, at the same altitude. This device was 
demonstrated by film two years ago at a GATCO* convention 
and I should like to hear of further commercial developments. 

Cockpit presentation needs improving, too. The Sperry 
Integrated Instrument System in use in the DC-7C is, in my 
opinion, the most sophisticated and least ambiguous of any 
flight system in current commercial usage. This claim is based 
also on pilots’ opinions generally. Furthermore it incorporates 
an excellent autopilot coupler for vor/1Ls which makes gentle 
drift corrections and attacks the required track at an adequate 
angle of attack. 

I am also relieved that significant progress proceeds on area- 
coverage aid development, both here and in the vor-committed 
U.S.A. 

In the U.K., Decca’s Mk. 10 receiver incorporates consider- 
ably refined manual manipulation—one of the previous draw- 
backs when busily engaged in control zones. This company 
is also actively preparing Omnitrac for airborne demonstration 
in time for the Farnborough Show this year. 

Omnitrac is a new Decca development whereby the distorted 
hyperbolic pattern, the representation of M/F range legs, or 
vor track lines, etc., normally presented on the Flight Log 
chart, are converted by a clever system of digital computation 
into an undistorted rectilinear pattern on the chart, without 
degrading the accuracy, so that track maintenance is simplified 
and the general presentation is in keeping with one’s logical 
concept of chart projection. 

This distortion problem has long been another drawback of 
the area-coverage system, and I am aware that similar develop- 
ments in the U.S. have materially solved the problem, with 
specific reference to Loran C. 

That, then, is the short-range picture—an inflexible system 
hopelessly non-implemented in many areas of the World where 
the Nps still reigns supreme, capable and needful of reassess- 
ment, as indeed was done by the 4th JORP, which demanded 
reliable area-coverage systems. We put our faith in the 
electronics specialists to find the answers to some of these 
problems. 


Terminal Area Requirements 

The many advocates of an omnipotent terminal radar contfol 
should tread cautiously. The judiciously installed, meticulously 
maintained and intelligently operated radar system can greatly 
assist in feeding aircraft from holding stacks to final approach 
aid with small longitudinal separation and minimum of delay. 
Conversely, badly sited, ill-maintained radar operated by 
inadequately trained personnel constitutes an extreme hazard. 

In certain areas we have tacitly accepted its use and are 
grateful for its assistance in schedule keeping, avoidance of 
lengthy holding and topographical avoidance, but we must 
insist on some method for the adequate monitoring of our flight 
progress from the cockpit when under radar assistance. 

ILs systems must be extended te cover all instrument runways 
and must be continuously serviceable. The A.1LS.+ briefing 
sheets contain too-frequent promulgations of non-operative 
localizers. Even under vmc the turbojet may rely on glide- 
slope guidance during its approach to land where its 
piston-engined brother may not require it so much. Again, 
the World picture is variable with regard to implementation. 
Modern large turbojets are still operating into some single- 
runway Eastern airfields served by one single NDB. 

The same criteria apply to Gca as to radar. Whilst we 
gratefully use it under force majeure conditions, we need some 
means of monitoring the talkdown. Standards of controller 
competency vary the World over and until we can be satisfied 
that these standards conform to the criteria of the ICAO 
licensing Annex, we must insist primarily on a_ pilot- 
interpretable aid contained in the cockpit, 

There are indications of interest in automatic-landing 
developments. Present knowledge is somewhat sketchy and 
the opportunity to observe experiments is confined to the few. 
Much, obviously, has to be done in this field and commercially 
the safeguards have to be absolutely 100°,, for the philosophy 
could mean a virtual removal of airport minima. The free and 
intimate participation of professional pilot associations should 
be enlisted to assist in development. Any accéptance of a 
radical change of practice, such as this, will still ultimately 
depend on the pilot in command. 

Most of the foregoing has been restricted to a discussion of 
ground-based radio aids to navigation. It is interesting to 
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speculate on how prominently the inertial or self-contained 
system will enter the picture. With a general slowing-down in 
this country’s missile programme we may find the manufacturers 
of inertial equipment speeding up commercial development and 
‘ soon beginning to knock on the doors of the major operators 
ae : with the “ goods for sale.” This further aspect will be well 
ata “ Flight Log mounted in the top of the central power panel worth watching. 

e a D. H. Comet 2E for the pictorial presentation of Decca/ 
Ae information. Below it are the three Decometers and 

the Dectra range meter. 


* Guild of Air Traffic Control Officers. 
+ Aeronautical Information Service. 
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Pressurised civil or military jet-prop transport; 47 
passengers or over 6} tons of freight or combina- 
tion of both at 275 m.p.h. for 480 miles; operates 
from 1000-yard grassairstrips; bulltforionglifeand 
easy maintenance: td a passenger-mile economy. 


THE AEROPLANE 
and ASTRONAUTICS 


...to see the Herald leave Leh 


Leh, in a Himalayan bowl, is over 10,000 feet above sea level. 
But the route-proving Herald cut an engine at take-off to climb 
away over the monastery towards the mountains, 

Backed by 169,000 miles of challenging see-it-in-action flying 
to 47 countries around the world, Herald airliners carry out such 
exploits almost as a matter of routine. 

Heralds are built by Handley Page to fly; to fly strongly and 
safely with power to spare. They are making light work of some 
of the most difficult flying conditions and airstrips to be found 
anywhere. 

Their fail-safe design, craftsmanship and Rells-Royce Dart 
engines are guarantees of economy, versatility and safety. 

Handley Page’s pledge of after-sales-service continuity is the 
guarantee that Heralds will keep flying efficiently and inexpen- 
sively on the world’s air routes. 


HANDLEY PAGE RADLETT LONDON READING 
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—Sissc 
Holiday time is hustle time Esso) 


at Jersey Airport: 


ESSO HELPS TO MEET THE RUSH 


Wars, fair, friendly, the Channel Islands have shared in the 
tourist boom of recent years. Transit time from Britain to 
Jersey has been reduced from ten hours by train and boat to 
one hour by plane. The airport is a principal staging place for 
cross-channel, Continental, and inter-island air traffic, yet 
even that does not fully explain one island’s importance to the 
group as a whole. 


Operated by the States of Jersey through its Harbours and 
Airport Committee, the airport is equipped with modern radio 
and radar aids to aerial navigation. A 5,000-foot runway with 
variable-intensity runway and approach lights helps in hand- 
ling the spate of seasonal traffic. But the real importance of 
Jersey Airport to the neighbouring islands lies in the fact that 
the control tower handles air traffic not only in the immediate 
locality, but also serves as the co-ordinating centre for traffic 
movements throughout the Channel Islands control zone. 


New development needs new methods and new means. Fuels 
for the aircraft frequenting Jersey Airport have been conveyed 
from the mainland by tanker in the past. Aviation kerosine 
for the jet-engined airliners and military visitors could be 
towed across from Southampton Water in a Dracone. An 
experimental tow from Fawley refinery to Jersey in 1959 was 
successfully carried out. On arrival the fuels are pumped into 
bulk storage tanks at the St. Helier quayside. 


After tests for purity, gasoline and jet fuels are taken by 
road tankers on the short run to Jersey Airport. There they 
are transferred to smaller storage tanks. After further filtration 
and testing, they are pumped to the mobile refuellers which 
finally dispense them to aircraft after still further tests. 


A Dracone at La Folie, Jersey, during a trial shipment of aviation 
kerosine last August. 


Special care to maintain product quality on the way from 
refinery to consumer, is the natural sequel to the fact that 
Esso research has often originated the products that have 
made aviation progress possible in the fifteen years of post-war 
development. 


Sheltered basins where hundreds of private boats are moored adjoin 
the Esso bulk storage depot in St. Helier harbour. 


One range of these products — Esso Aviation Turbo Oils — 
was for more than 10 years the only range of lubricants on 
which all jet engines in the Western world could develop 
maximum power without any climatic or operational restriction 
whatsoever. E.A.T.O. 35, the original synthetic oil for jet 
engines, was originated, developed and perfected wholly 
within the Esso research organisation in Britain, with the 
enthusiastic co-operation of aircraft engine builders. From 
Esso’s U.K. terminals it was exported to the world. 


Traffic at Jersey increases to a peak lasting from early June 
until late September. More than 360 aircraft movements took 
place in one day — admittedly the busiest — in 1959. Esso 
keeps pace with the fuel demands by advance planning and 
the calculated hustle that has earned Esso aviation service a 
reputation at more than 300 international airports throughout 
the world. 


Constant development and progress are vital to pre- 
eminence in aviation service. Esso research is unceasing in its 
anticipation of aviation trends. When air freights finally 
compete with rail, and when trans-sonic airliners become 
everyday facts, Esso will be able to claim an important share 
of the praise by reason of current research into aviation’s 
future needs. 


Esso Petroleum Co. Ltd. 

Aviation Department, 

36 Queen Anne’s Gate, London S.W.1 
Telephone: HY De Park 7030 
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oy Se >) with Canadian Marconi.Company's ~ .. ~~ « 
8 = > BOPPLER NAVAID |. 
3 e ARINC VERSION ui 
& ' Stendard. production units of Canadian Marconi 
t . Company's Doppler Navaid have been proved | 
‘. ~ By over 25,000 hours (9,000 jet) in routine 
cans “service ond ordered by: . : 
; “ Pe Bs PAW AMERICAN WoRLD AIRWAYS ~ ; 
2th ’ - O°" SRISMAINTERNATIONAL AIRLINES . 
: ; “- SCANADTAN PACIFIC AIRLINES  ~< . 
i i ™ KLM: ROYAL DUTCH AIRLINES , 
load ei» SOUTH AFRICAN AIRWAYS 
ese VARIG 
, *Proven Performance from 40 to 42,000 
feet... even over smooth water. 
for many other good reasons why you should install 
the Canadian Marconi Doppler Navaid, consult the ' 


most experienced commercial! doppler manufacturer: 


CANADIAN MARCONI COMPARY 
AVIATION DEPARTMENT 
Commercial Products Division 
2442 Trenton Avenue, 
Montreal 16, Canada. 
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Aero-Electronics . . . . 


Aids to Navigation and Control 


On this and the following three pages are illustrations of some of 
the latest airborne and ground electronic equipment employed in 
aviation. The principal functional uses and operational features 


of such Air Traffic Control, navigation, and approach and landing 
aids, are described in the table overleaf. 


Above, the aero- 
drome control room 
in the tower at 
London Airport. In 
the foreground is a 
Decca airfield surface 
movement indicator 
with the main con- 
trol desk behind it. 


Above, this Type 307 50cm.-band Airways surveillance radar is 
one of the latest to be produced by Marconi. 


Right, the course aerial (foreground) and the clearance aerial of 
the localizer antenna array for the new-type Standard 
Telephones STAN 7-8-9 Instrument Landing System installation. 


Above, the aerial system of the Decca 
D.A.S.R.-1 10 cm. terminal surveillance 
radar. This system provides gap-free 
coverage out to a range of 120 miles or 
more, and to heights of 40,000 ft. plus. 


Below, the stabilized scanner unit of the 

Ekco £190 lightweight airborne search 

radar mounted in the nose of a B.E.A. 
Vanguard. 
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THE AEROPLANE 


and ASTRONAUTICS 


Aero-Electronics 


Airborne and Ground Navigation 


JULY 15, 1960 


DESIGNATION 


FUNCTIONAL USES AND OPERATIONAL FEATURES 


PRINCIPAL 
MANUFACTURERS 


VHF /Direction Finder 
C.A.D.-F. 


A 


System 


Line of Sight 
Line of Sight 


Navigation Aids—Ground Based and Operated 


A 


pr of aircraft bearing information using standard VHF transmissions. 

Presentation normally on a cathode-ray cube display. 

A commutated antenna direction-finding system applicable to the HF, VHF and UHF bands. 
Employs normal automatic cathode-ray tube bearing presentation. 

Triangulation aircraft fixes provided by an instantaneous display of aircraft position on an 
illuminated map-screen. Bearing information obtained by a number of VHF/DF or UHF/DF 
stations and passed by landline to display centre. 


Marconi, Ekco. 
Standard Telephones 


Standard Telephones 


Consol 


Distance Measurin. 
Equipment (OME) 
Decca Navigator 


Dectra 


Gee 


Loran 


Automatic Direction 
Finder (Radio Compass) 
TACAN 


VHF Omni-range (VOR) 


VORTAC 


Weather Radar (Air- 
borne Search Radar) 
Inertial 


1,209 a.m. plus 


Up to 209 n.m. 
Chain coverage 
200 a.m. 
Approximately 
2,009 n.m. 
450 a.m. 


Night: 1,599 

nm.; : 
Varies with 

beacon power. 
0-299 n.m. 


Line of Sight 


Line of Sight 


Navigation Aids—Ground Based, Airborne Operated 


A navigator's aid requiring time to obtain afix. Transmitting in the MF band, the ground stations 
produce a rotating pattern with 15°-wide lobes; chart or tables required to identify the sector 
in which the aircraft is flying. The approximate position must also be known. 

A pilot-interpreted aid providing range and heading facilities in conjunction with a standard 
transponder beacon. Information displayed on combined range and heading meter. 

A hyperbolic area-coverage system working on the principle of comparing the inter-related 
transmissions from one master and three slave radio stations. Meter and pictorial (Flight Log) 
display of continuous position line information. 

Long-range variant of Decca employing two stations at each end of the route being covered, the 
inphase patterns along the route providing both ranging and tracking information which is 
recorded on a Flight Log and two meter: 

A hyperbolic fixing aid operating on a time-comparison technique. 
position lines are displayed by means of a cathode-ray tube. 

Operates on the same principle as Ge2 with a cathode-ray tube information presentation. 
obtained by two readings on two different chains. 


Extremely accurate, Gee 


Fixes 


Provides the actual bearing of a radio tranmitter (i.e. NDB) from the aircraft. An omni-directional 
pilot-operated aid, its bearing information is presented on a 3 ial. 

Pilot-operated rho-theta system aid, providing continuous bearing information on a 35)? dial; 
slant-line distance information to the ground beacon presented in miles by veeder cou rter. 

A point-source aid employing a phase-comparison system providing course and position information 
relative to ground stations. Visual cockpit presentation includes left/right deviation indicator, 
reciprocal bearing and to-form information. 

A compromise system employing ground stations each having a TACAN and VOR beacon co- 
uae. Civil aircraft use VOR for bearing information and the distance measuring part of 

AN. 


No longer in production. 


Murphy, E.M.1., 
Ferranti. 
Decca. 


Decca. 


Cossor. 


Marconi,Bendix,Collins, 
Standard Telephones. 

Standard Telephones, 
Collins. 

Standard 
Collins, 
Marconi. 


Telephones, 
Bendix, 


Navigation Aids—Self-contained and Airborne Operated 


Basic system provides continuous ground-speed and drift-angle information. With computer 
other navigational data, such as ground position and miles flown, can be displayed. 


Provides long-range pilot information on storm areas, can be tilted for map painting. Miniaturized 
equipment and bright cockpit display. 

A dead reckoning method of navigation employing a stabilized platform. Two distinct systems: 
one uses the double integration of two horizontal accelerometers to determine displacement 
from a known point; the other measures the required platform rotation to maintain the vertical 
in calculating position change. 


Bendix, Marconi, Decca 
Radar, Collins, 
Canadian Marconi, 
General Precision, 
Ryan. 

Ekco, Bendix, Collins, 
Elliott, R.C.A. 

Sperry, General Pre- 
cision, Bosch Arma 
Bell, Bendix, Elliore 


GCA or Precision 
Approach Radar (PAR) 


Automatic Landing System 


Search Radar 
30 n.m.; 
Precision 

Approach 8 a.m. 
3-5 a.m. 


Approach and Landing Aids—Ground Based and Operated 


Used on airfields to provide accurate information on the position in elevation, azimuth and range 
of an approaching aircraft relative to the touch-down point on the runway. 


Employs a precise automatic tracking radar and command computer with VHF data link to 
transmit ground-derived commands to the approaching aircraft. Requires no additional 
airborne electronic equipment. 


Standard Telephones, 
Ekco, Bendix, Decca. 


Bell Aircraft. 


Left, the Standard Telephones commutated 
antenna direction finder (C.A.D.F.) UHF/VHF 
equipment in a transportable container. 


—. the 22-in. antenna of the Bendix 
RDR-1D airborne weather radar system 
mounted in the nose of a Vickers Viscount. 


Left, the Cossor CDR 23 display 

system which is under evaluation 

by the Ministry of Aviation at 

London Airport. The PPI presenta- 

tion of air traffic control informa- 

tion is manufactured by Epsylon 
Industries. 
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JULY 15, 1960 


Above, radar controllers at one of the groups of radar displays in the 
Air Traffic Control Centre for southern England operating at London 


Airport. 


Right, Marconi 10-cm.-band Airways surveillance radar Type S 306. 


Control/Communication Equipment _ 


Beside the displays are information boards which are kept 
up to date by assistants. 
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DESIGNATION RANGE FUNCTIONAL USES AND OPERATIONAL FEATURES PRINCIPAL 
MANUFACTURERS 
Approach and Landing Aids—Ground Based, Airborne Operated 
Instrument Landing Up co 30 a.m. A pilot-presentation system employing a single cross-meter to indicate his azimuth and glide-path | Standard Telephones, 
System positions relative to a correct approach line. Ground transmitters comprise localizer, glide- Pye. 
path transmitter and range-marker beacons. 
B.L.E.U. Autoland 30 n.m. Pilot-monitored automatic landing system employing several phases of guidance covering ILS | Smiths, Pye, Standard 
glide, magnetic leader cable, constant attitude and radio altimeter during approach and landing. Telephones, Murphy, 
Accuracy: lateral error less than 10 ft., heading error within $°, touch-down within 250 fe. in conjunction with 
RAE. 
Approach and Landing Aids—Self-contained and Airborne Operated 
Radio Altimeter Height Accurate height indication, normally to within 3% of the selected altitude scale. Sensitive to | Standard Telephones, 
0-5,000 fr. small changes of height Bendix. 
Air Traffic Control Aids—Ground Based and Operated 
Airways Surveillance 100-200 n.m An A.T.C. aid for the en route supervision of aircraft flying Airways. Gap-free coverage and | Marconi, Decca, Bendix. 
Radar high definition PP! displays operating in conjunction with height-finding radar. 
Terminal Area Radar 100 n.m. plus Early identification of approaching aircraft at extreme range and their feeding into other types of | Decca, Cossor, Marconi. 
approach aids Aerial systems, etc., providing high definition and data rate together with 
uncluttered PPI displays incorporating video mapping. 
Airfield and Approach Up to 50 n.m. All-round coverage up to various ranges primarily providing azimuth information down to the | Marconi, Decca, Cossor. 
Radar final stages of the approach. Some measure of circuit and overshoot control is also normally 
provided 
Airfield Surface Move- — Radar control and supervision of airport surface movements. PPI display plots runways, etc., and | Decca. 
ment Indicator all traffic moving or stationary on theairfield. Aerial normally mounted on top of control tower. 
Storm Warning Radar Up to 250 n.m Presentation of an accurate plan picture shows the location of storms and rain-producing clouds. | Marconi, Decca, Bendix. 


Wind Finding Radar 


Functions usually include plotting of electrical disturbances and tracking of hurricanes, etc 
Operates by means of balloon tracking to»provide information on high-altitude wind conditions 


Decca, Cossor. 


Airborne Secondary 


More than 250 


Air Traffic Control Aids—Ground and Airborne Operated 


A combined receiver/transmitter which replies to a suitably coded interrogation from a ground 


Radar Transponder a.m transmitter. Coded pulse replies can be used to provide the A.T.C. controller with information 
on the height or identity of the aircraft, as well as its range and bearing. 
Ground Secondary Radar — Generates the interrogator signals transmitted to transponder-equipped aircraft and receives the 
System coded replies for display on a PP! presentation. 
Air-to-Ground Communication Systems 
High Frequency Up to 3,000 n.m.| Provides long-range aircraft-to-ground communication, including radio telephony. Usually pilot- 
controlled with tunable channel selection. 
Very High Frequency and Line-of-sight: Pilot-operated communication systems incorporating automatic crystal-controiied channel 
Ulera High Frequency 100 n.m. at selection. VHF operates in the 108-138 Mc/s. frequency range while UHF aeronautical navigation/ 
10,000 fc.; communication equipment has approximately six reserved bands in the 300-3,000 Mc/s. range 
Scatter VHF: 
up to 550 n.m 
Radio Teleprinter _ Airborne equipment for automatically recording “ ready-to-read " meteorological and navigational 
reports transmitted by ground stations. Four receiving channels in the 90-130 Kc/s. frequency 
range 
SARAH 70 n.m. at Search and rescue and homing system operating in the VHF range to provide accurate location of 
10,000 fr aircraft accident survivors. Military version fitted with speech facility. 


Cossor. 


Cossor. 


Standard Telephones, 


Collins, Marcon:, 
Murphy, Bendix. 
Bendix, Elliott, Pye, 
Marconi, Standard 
Telephones, Collins, 
G.E.C., Lear, R.C.A., 
Narco, Murphy, 


per teers 
Standard Telephones. 


Ulera. 
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Above, aerial head of the Cossor CR. 787 

Airfield surveillance radar. A medium- 

range equipment, it is suitable for use in 
either a mobile or a static réle. 


Below, the STR. 23 34/35/36/L VHF com- 
munication VOR/ILS Marker receiving equip- 
ment manufactured by Standard Telephones. 


THE AEROPLANE 
and ASTRONAUTICS 


Aero-Electronics 


Aids to Navigation 


and Control (Continued) 


Above, a dual PPI display unit 
for the Decca 424 Airfield 
control radar system. Over 
100 of these fully duplicated 
approach radars have been 
supplied to all parts of the 
world. 


Above, moving-coil type pPi display consol 
SD. 701 produced by Marconi. 


Left, a group of airfield control radar dis- 
plays in the approach control room in the 
tower at London Airport. The controllers 
using these radars are responsible for the 
positioning and routeing of aircraft in their 
approach patterns. 
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AS A PIECE OF APPLIED 
AERODYNAMICS... 


Over the whole of its phenomenal speed range— 
far more than i0 to |—from its moderate landing 
speed, through subsonic and transonic speeds, up 
to its very considerably supersonic maximum, the 


ENG.isH Exvectric Lightning is inherently aero- 
dynamically stable. Without any assistance from 
electronics it is at all speeds free from pitch-up. 


a - 


” ag Sa » ae. aes a 


we LIGHTNI 


IS INCOMPARABLE 


ENGLISH ELECTRIC AVIATION LIMITED 
MARCONI HOUSE - STRAND - WC2 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 
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The new Ekco automatic V.H.F. direction-finding equipment 
gives cathode-ray tube presentation of the sensed bearing of 
a transmission on any one selected frequency in the 118-132 
Mc/s band. (Special order 100-118 Mies: 132-156 Me/s). 
Facilities can be incorporated for operating simultaneously 
on two channels in the band using one aerial system. The 
equipment utilizes an entirely new method of deriving bear- 
ing and sense information from an Adcock aerial, permitting 
an installation of outstanding simplicity and reliability at 


a price well within the scope of even small airports. 


The equipment comprises: 


, Indicator Unit which can be remotely 
located in control tower. 


* Main equipment in a 4ft. rack. 


> Adcock aerial unit with sense element. 


The new Ekco Dual-System Lightweight Weather 
Radar weighs less than other single systems! 


Weather Radar, already mandatory in some areas, will probably become essential 
equipment in many types of aircraft. And a dual system is the standard way to 
guard against single equipment failure. Write or ‘phone for full details. 


* KG 0 — ahead in electronics 


EKCO ELECTROWICS LTD - SOUTHEND-ON-SEA - ESSEX 
Southend 49491 
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Aero-Electronics 


Doppler— 
an Aid 


to Navigation 


HE introduction of turbojet transports into 
World-wide commercial airline service is 
} now well under way. For the first time non-mili- 
, tary aircraft are being equipped with Doppler 
navigation systems for regular long-range flights. 
Among the major operators who are using, 
or intending to use, Doppler navigation aids are 


707s); Pan American (Canadian Marconi installation. 


(Bendix DRA-12A system in DC-8s); and 

r.W.A. (Bendix DRA-12A in 707s). A number 

of these and other airlines, in particular B.O.A.C., have under- 
taken evaluation and performance trials of various Doppler 
systems in both turbojet and turboprop transports, but no one 
> age has yet built up a great deal of route experience with 
the aid. 

On the other hand, the R.A.F. was the first military operator 
in the World to use Doppler. Introduced into general service 
with Bomber Command in 1955-56, Marconi Doppler equip- 
ment was initially installed in the V-bombers and is now in 
some of the later marks of Canberra. Shackletons of Coastal 
Command and Britannias of Transport Command also have 
Doppler installations. 

Thus, although the earlier military equipment (Marconi Type 
AD 2000) employed by Bomber Command has a number of 
technical differences compared with the new range of civil 
systems, some interesting facts on the aid can be obtained from 
a study both of Service operating procedures and airline evalua- 
tion trials. The future application of Doppler navigation in 
commercial flying has also been closely studied by various 
organizations in recent months, including the International Air 
Transport Association (IATA) at its technical conference at 
Lucerne in May. 

Self-contained and independent of weather conditions, the 
basic Doppler sensor is the first airborne navigation aid to go 
into service with the capability of measuring accurately and 
continuously ground speed and drift. Distance flown can also 
be obtained from the Doppler sensor in conjunction with a 
distance integrator. 

With the addition of a computer and display unit to the 
basic system, together with a suitable heading reference, other 
navigational information such as an aircraft’s ground position, 
track error in miles left or right across a selected leg, and miles- 
to-go can be provided by a Doppler navigator. But, as an 
integrating as well as a dead-reckoning system, it must be 
checked with other fixing aids at intervals sufficiently frequent 
to ensure that the required navigational accuracy is achieved. 


on = —————EE i 


. 


B.O.A.C. (Marconi Type AD 2300 in its Boeing This computer forms part of the Marconi Type AD 2300C Doppler navigator 


It provides ground speed and drift angle; wind speed and 


CMA-620 series in 707s); United Airlines direction ; the aircraft’s present position; distance to go, and a plan of the 


next selected leg to be flown. 


At present, ground-position information from the Service 
computer can be presented in three forms. One provides it in 
latitude and longitude; the second shows it as miles along and 
across a preselected track; and the third indicates the position 
in the form of grid co-ordinates. 

The first method is generally used for en route flying up 
to latitudes of about 70°, although miles along and across track 
are often employed by Bomber Command navigator /plotters 
both for en route and terminal area navigation. Grid-position 
methods are primarily used for polar navigation where rhumb 
line flying, using a north-seeking heading reference, is impractic- 
able and a Great Circle path has a rapidly changing true 
bearing. 


Advantages and Accuracies 

By providing continuous basic navigational information 
(ground speed, drift and distance flown), Doppler has been 
found to have three operational advantages over intermittent 
fixing aids. It reduces the cockpit workload; makes possible 
improvements in overall navigational accuracy and track-keep- 
ing; and its instantaneous wind-drift indications can show errors 
in weather forecasts. 

In addition to improving navigational accuracy, Doppler 
reduces the requirements for ground-based aids—with the excep- 
tion of a means of checking its own accuracy. The continuous 
measurement of drift angle also improves navigational accuracy 
by eliminating lateral deviations from the planned track caused 
by inadequate information of the en route wind situation, and by 
making possible more accurate forward estimates of aircraft 
position. 

From the commercial viewpoint, the improvements in navi- 
gational accuracy possible with Doppler have the prospect of 
reducing the fuel reserves carried on long flights. Discussions at 
the recent LATA conference dealt with this point and, while no 
immediate changes in airlines’ fuel reserve policies were fore- 
seen, it was observed that it is now possible to avoid the effects 


Left, the ground speed and 
drift indicator of the Canadian 
Marconi airborne Doppler 
sensor CMA-623 assembly. 


Extreme left, the control unit 
of the company’s CMA-601 
Doppler navigation compu- 
ter. Information presented 
by the computer covers 
desired track angle, distance 
across track and distance to 
go on two stage lengths. 
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THE AEROPLANE 
and ASTRONAUTICS 


of gross errors in wind forecasts and uncertainties of naviga- 
tion due to the lack of ground-based aids-—which are important 
factors in calculating the margin of fuel reserves. 

Preliminary reports from a number of the airlines show that 
operational Doppler equipment trials have produced 95"°., prob- 
ability accuracies of the order of 1-1}% along the track 
and 3-4%, across the track. These are based on a generally 
accepted practical compass heading accuracy of + 2°—which is 
expected to improve in the future. 

During their Doppler evaluations the airlines found difficulty 
in determining actual accuracies of ground speed and drift 
measurements, making it hard to separate Doppler dritt from 
the heading-reference errors. Frequent trouble was also 
encountered in determining the true lengths of the legs flown 
due to map-projection inaccuracies and differences in distances 
between terminal points. The actual pin-pointing of the air- 
craft’s position at high altitudes over vor beacons, etc., also 
caused problems. 

Compared with these airline evaluations of the new Doppler 
navigators, R.A.F. experience has shown that Service equip- 
ment has a basic ground-speed accuracy of within 0.1%, of the 
distance flown and a maximum drift angle error not exceeding 
0.2°. Using normal techniques, a navigational position accuracy 
of just over 1°., is expected from the military system when com- 
pass heading and ground-position indicator (G.P.1.) errors are 
included. 

In addition to the two mentioned above (G.P.1. and heading), 
other equipment errors include aircraft pitch and turning 
effects and signal fluctuations. The effects of operating altitude, 
terrain and sea on the Doppler system can also cause errors 
but heading inaccuracy is by far the greatest factor and the 
Services aim has been to reduce it to a minimum. 


Reducing Heading-reference Errors 

The achievement of this includes the use of a 12-point 
compass swing. usually recording deviation to 0.1°; obtaining 
an up-to-date variation value for specific parts of a flight where 
the highest accuracy is required; and careful alignment of the 
Doppler aerials in the aircraft by the use of special jigs. 

Iwo operational factors causing compass errors are the 
changing values of variation at altitude compared with sea 
level over the World, and the significant effect that diurnal 
changes of variation have been found to have on accuracy. 

To counter the main sea effect, which in simple terms causes 
a change in the beam direction at which the Doppler frequency 
is measured, the majority of modern Doppler systems have a 
land/sea switch which changes the calibration of the equipment 
for a particular sea-state condition. A smooth sea will give 
no return of the Doppler beams and it is therefore impossible 
for the equipment to “lock-on.” Another sea effect causing 
errors is the tidal and wave movement of the surface which 
changes the relative speed from aircraft to reflecting surface. 

Reliability of Doppler navigators during the five years in 
which they have been in operation with Bomber Command 
has proved to be around 90°, and second only to VHF service- 
ability. On the civil side, several airlines have quoted figures 
of 500 to 800 hours of Doppler operation with no equipment 
failure. 

To guarantee an adequate assurance of operational reliability 
in flight some manufacturers are providing equipment with two 
completely independent systems, while others have two systems 
operating from a common aerial. In both cases simultaneous 


? 
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operation of these dual systems is possible, but there is no 
navigational advantages to be gained by such techniques. 


Operating Procedures and Techniques wi 

Service Doppler is monitored by the most accurate fixing 
aid available at the time. The frequency of monitoring is 
dependent on the fixed accuracy relative to the accumulated 
Doppler error, so that when using an accurate fixing aid such 
as Gee or H.S, the monitoring frequency would be greater than 
when Astro is used. Fixing procedures are adjusted where 
possible to reduce inaccuracies in Doppler information arising 
from heading errors to the minimum. 

In R.A.F. maritime operations the impact of Doppier has 
not been quite so dramatic as in Bomber Command. The very 
nature of such operations has led in the past to a high level of 
accuracy in dead-reckoning navigation. The problem of sea 
movement has not yet been entirely resolved, but already the 
preliminary despondency about Doppler accuracy over the 
sea has to some extent been dispelled. 

Employing a more up-to-date aerial system than the bomber 
installations, Shackleton Doppler equipment, produced by 
Marconi, has been designed to work at low altitudes (below 
400 ft.) and at slower speeds and has a special sea-operation 
calibration built in. It also has a wider drift-range angle on 
the aerial. 

Compared with these Service techniques employing Doppler 
aids, current airline practice, in areas such as the North Atlantic 
where complete coverage is not provided by any ground-based 
navigation aid, is that of taking fixes every 30 to 60 minutes, 
or even at greater intervals. So that, however accurate these 
fixes may be, unforeseen deviations from track can occur to 
non-Doppler-equipped aircraft due to unexpected wind changes 
and instances of track errors of up to 50 n. miles have been 
experienced. 

Separation standards between aircraft at the same flight level 
over the North Atlantic are 120 n. miles laterally and 30 
minutes longitudinally. With Doppler-equipped aircraft it has 
been estimated that extreme lateral deviations from track could 
be limited to 25 n. miles and that lateral separation could be 
reduced to 60 n. miles. Longitudinal separation could also be 
approximately halved. 

A particular Bomber Command application is the use of 
Doppler on let-downs when the navigator monitors ground- 
based aids such as ILS or Gca. By using runway heading as the 
datum direction and making the initial setting-up overhead, with 
compass on magnetic, he is able to give the pilot ranges from 
touch-down and distances from centre-line on the let-down. 

Line position, in the form of miles left/right of runway, and 
drift information are therefore provided during the outbound 
leg, the procedure turn and inboard leg. At least two Gee 
fixes are obtained during the latter stages of the run-in to 
ensure high accuracy. 

For general climbing and descending flights to and from 
40,000 ft., Service Doppler flying up to 1957 produced along- 
track errors of 1-1.2 n. miles and across-track errors of 1.25 n. 
miles. These involved legs of between 50 to 80 miles for the 
descent, at rate of 3,500/4,000 ft./min., and 90 to 130 miles for 
the climb. 

Other operating procedures have also been adopted by the 
Service for use with Doppler—the only completely new naviga- 
tional aid to come into use during the past 10 years—but it has 
led to no dramatic changes in technique. The view is that it is 
an aid to navigation—not the complete answer.—P.R.R. 


The aerial system for the 
Marconi Doppler navigator 
series AD 2300. 
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Aviation News in General 


HUNTING 107.—Interest in the rear- 
engined Hunting 107 short-range jet 
transport has revived following the 
acquisition of a majority interest in 
Hunting Aircraft by British Aircraft 
Corporation. The 107, a full-size mock- 
up of which has been built, is in the 
Viscount or Convair replacement class in 
which airline interest is growing. Strong 
R.A.F. interest has also been shown in 
the 107 as a high- and low-level naviga- 
tion and crew trainer. 


GNAT NEWS.—An initial order for 
30 Gnat Trainers has been placed with 


Folland, a member of the Hawker 
Siddeley Group, by the R.A.F. Five 
prototypes of this aircraft have been 


flown and the remaining aircraft of the 
original development order for 14 are 
“ well advanced.” 


ARGOSY TO INDIA. 
Whitworth Argosy is to leave Gatwick 
tomorrow for a 10-day demonstration 
tour in India, during which it is expected 
to visit Karachi, Delhi, Kanpur, Calcutta, 
Hyderabad, Bangalore and Bombay. It 
will be demonstrated to the Indian Air 
Force and to civil operators. On the out- 
ward journey, components and materials 
for the first batch of Indian Avro 748s 
are being carried. 


CONRAD RECORD.—Flying a Pipe 
Comanche 180, Max Conrad last week 
set a new closed-circuit record of 3,640 
miles in 30 hours, flying a circuit over 
Minneapolis, Chicago and Des Moines 


An Armstrong 


ISRAELI JET.—The first Fouga iet 
trainer built under licence by Israel Air- 
craft Industries was completed recently 
and handed over to the Israel Air Force. 


NO MORE LOX.—To avoid con- 
fusion with lithium oxide, which has the 
chemical symbol LOx, liquid oxygen will 


in future be known as “Ly Ox” to the 
United States military forces. 
SWEDISH VERTOLS.—The Royal 


Swedish Navy 
20 Vertol 


has taken an option on 


107 Model 2 transport heli- 


Commercial Aviation Affairs 


MORE 707s.—Pan American World 
Airways has ordered three more Boeing 
707-320s, to bring its total Boeing fleet 
to 32, including six 120s. The new air- 
craft, costing a total of $16.5 million, are 
for delivery early next year. Orders for 
the Boeing jet transport family now total 
220. 

SABENA EMERGENCY.— Following 
the mutiny of the Force Publique in the 
newly-created Congo Republic, the 
Belgian Government requisitioned all 
four-engined aircraft in the Sabena fleet 
(including Boeing 707s, DC-7s, DC-6s and 
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RED CHOPPER.—Known 
as the Moskvich, this de- 
velopment of the widely- 
used Mil Mi-1 helicopter has 
improved sound - proofing 
for the four-seat cabin, all- 
metal rotor blades and 
hydraulic controls. 


copters. If the option is taken up, 
deliveries could begin in the autumn of 
1961 and the aircraft would be used by 
both the Navy and the Army. The 
Royal Swedish Navy has had two piston- 
engined Vertol 44 helicopters in use 
since 1958. 


MINUTEMAN TOP STAGE.—Suc- 
cessful fabrication and test-firing of a 
solid-propellent Minuteman third stage 
has been announced by Aerojet-General. 
Motor casing is made entirely of titanium 
and is one-third lighter than conventional 
steel casings. 


SOVIET SPACE TESTS.—Russia 
launched two multi-stage space-rockets 
into the Central Pacific on Jly. 5 and 7 
respectively. The dummy final stages 
reached the ocean “ in close proximity to 
the target about 13,000 km. (8,000 miles) 
from the launching site.” This completes 
the present series of tests scheduled 
between Jly, 5 and 31, Tass announced. 


ANIMAL ROCKET.—Fifth rocket 
ascent by the Russian space-dog Otvazh- 
naya (Courageous) occurred in June when 
the animal was launched in a single-stage 
rocket to a height of about 130 miles 
Another dog and a rabbit were its com- 
panions. Total payload, including scien- 


research equipment, power supply 
and animals, was 2,100 kg. 


MALKARA ORDER.—-A {1m, order 


tific 


for 400 Australian Malkara anti-tank 
missiles was announced by the Secretary 
for War last week. Reason why the 
weapon was rejected by the Australian 
Army, the War Office said, was that 
Australian interests lie in South East Asia, 
an area “ generally unsuited for armour.” 


INERTIAL ATLAS,—An _inertially 
guided Atlas ICBM was successfully 
launched 5,000 miles downrange from 


Cape Canaveral on Jly. 2. 


TITAN EXPLODES.—First opera- 
tional prototype of the Titan ICBM was 
destroyed soon after rising from _ its 
launching pad at Cape Canaveral on Jly. 1 
by the range safety officer. 


DEAUVILLE STOP-PRESS.—Winner 
of the sealed-landing-time competition at 
the Deauville air rally was W. Westoby 
flying a Rapide, and not Beverley Snook 
in a Commanche as indicated in an early 
report (see page 87). 


AIRSHIP LOSS.—America’s largest 
non-rigid airship, a 403-ft. craft used by 
the U.S. Navy’s Early Warning Radar 
Squadron was lost at sea on Jly. 6 off the 
New Jersey coast. There were seven 
survivors of the crew of 21. 


ADVERTISING.—This Prentice is being 
used for a nation-wide advertising 
campaign by J. L. Tankard and Co., Ltd., 
carpet and rug manufacturers. Between 
Mar. 15 and Jne. 26 it logged 285 hrs. of 
banner towing. When pulling a 180-ft. 
nylon banner it cruises at 62 kts. and 
has an effective endurance of between 
3 and 3} hres. 


DC-4s) on Jly. 9, to evacuate Belgian 
nationals from the Congo. Next day, all 
Sabena DC-3s were sent to the Congo 
to help in this work. Many Sabena 
services were cancelled as a result, but 
Convair Metropolitans continued § in 
service and in a few cases chartered air- 
craft were being used by the airline on 
its scheduled flights. 


FRENCH FINANCE,.—In its annual 
report for 1959, Sud-Aviation says that 
it still does not have enough working 
capital. During the year about £5 million 


was written down as depreciation for 
work in progress. Over 150 Caravelles 
are now sold, on option or under nego- 
tiation, but the makers say that the 
break-even point has not yet been 
reached 

ARGOSY TRIALS.—On Jly. 7, the 
Armstrong Whitworth Argosy G-APRN 
completed its 300-hr. route-proving pro- 
gramme with a return flight to Barcelona. 
The trials were made at an equivalent 
utilization rate of 2,500 hr./year. A typical 
operation was described in our issue for 
Jne. 24. 
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News About People 


THE AEROPLANE 
and ASTRONAUTICS 


GROWING T.A.A.—As a result of the 
recent Australian Government decision 
that Trans-Australia Airlines should take 
over from Qantas the internal services in 
New Guinea, the company is adding 44 
service points and 7,580 unduplicated 
route miles to its present network cover- 
ing 96 cities and 29,420 route miles. 


SOVIET HELICOPTERS.—By the end 
of this year, helicopters will be operating 
on more than 200 routes in Russia, accord- 
ing to Soviet Daily. Mil Mi-4s seating 
10 or 11 passengers will be used. 


EXTENDED AGAIN, — Vickers- 
Armstrongs (Aircraft) has granted 
Capital Airlines a further extension, to 
Jiy. 25, of its foreclosure action against 
the airline. Proposals have now been 
made to Vickers by Mr. T. D. Neelands, 
newly elected Capital chairman, and these 
are being studied. 


K.L.M. FINANCING.—A _ loan of 
50m. guilders (about £4.7m.) is to be 
raised by K.L.M. by the sale of 5% 
15-year bonds. The prospectus says the 
proceeds will be used to finance the 
possible purchase of a number of new 
aircraft. An equal amount will be raised 
from the company’s internal resources. 


T.W.A. FINANCES.—The C.A.B. has 
approved the agreement between T.W.A. 
and Hughes Tool Co. under which 
T.W.A. will raise $260 million to pur- 
chase 25 Boeing 707s and 20 Convair 
880s from Hughes. 


CHEAP TOURS.—B.O.A.C. is offer- 
ing American holidaymakers “ thrift 
vacations” in Britain and on the Con- 
tinent at an all-in cost of £150 to £220 
including air transport, rail or road 
travel, tourist hotel accommodation with 
breakfast, city sightseeing, theatres, night 
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clubs, casinos and other entertainments. 
Available between Oct. 1, 1960 and 
Mar. 15, 1961, they will take advantage 
of the new 17-day excursion air fares 
across the North Atlantic. 


OVERSEAS AVIATION SERVICE.— 
On Jly. 29, Overseas Aviation (C.L.), Ltd., 
will inaugurate its first scheduled passen- 
ger service, on the route Liverpool-Paris. 
The company will use a 28-seat Viking 
for one return flight each week. 


EAGLE TO JERSEY.—An internal 
scheduled service beween London Airport 
and Jersey by Eagle Airways has been 
approved by the M.o.A. for operation 
from Jly. 6 to Sept. 24 this year. 


IATA CLEARING HOUSE.—In the 
first quarter of 1960, the IATA Clearing 
House in London reported a 33% 
increase in transactions. Total clearance 
was £92,500,000, eliminating 88.6% of 
cash payments in interline transactions. 


A.R.B, NOTICE.—Issue Number 26 of 
the A.R.B. Notice to Licensed Engineers 
and to Owners of Civil Aircraft, listing 
propellers approved for use on civil air- 
craft, appeared on Jly. 1 
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EAST AND WEST.—The first released 
picture of the Tupolev Tu-124 (left) 
shows it to be a close relative of the 
larger Tu-104. Powered by two Soloviev 
turbofans, the Tu-124 is a short/medium 
range transport seating 44 passengers. 
The Ghana Airways Britannia 309 
(below) is remarkable for its colourful 
livery, including a blue “ chequerboard”’ 

fin and red/yellow/green rudder. 


AVIATION AT THE ROYAL.—On 
Sept. 1 the Royal Exchange Assurance 
will open an aviation department at 37 
Lime St., London, E.C.3. Mr. C. F. R. 
Ward has been appointed aviation 
underwriter. 


CIVIL TURNHOUSE—Responsibility 
for the operation of Turnhouse Airport, 
Edinburgh, passed from the R.A.F. to 
the M.o.A. on Jne. 20. The R.A.F. is 
retaining domestic and technical facili- 
ties at the airport. 


ABBOTSINCH FOR GLASGOW?— 
By 1963, the R.N.AS. airfield at Abbots- 
inch will have replaced Renfrew as Glas- 
gow’s airport, according to Sir Patrick 
Dollan. Ayrshire local authorities, how- 
ever, are continuing to press for the adop- 
tion of Prestwick as the replacement for 
Renfrew. 


IATA MEMBER.—Aerolineas Ini y 
Cia. has become the second Argentinian 
airline to become an active IATA mem- 
ber. Aerolineas Ini operates within 
South America and to Miami with DC-4s 
and, shortly, DC-6s. Trans-Caribbean 
Airways of New York is no longer an 
associate IATA member. 


RETIRING COMMANDANT.—Mr. 
James Jeffs, who has been commandant 
at London Airport since 1957 is to retire 
at the end of September. He plans to 
become an aviation consultant. 


BRISTOL RESIGNATION, — Sir 
Matthew Slattery, following his appoint- 
ment as chairman of B.O.A.C., has 
resigned from the boards of the Bristol 
Aeroplane Co., Ltd., and its associate 
Bristol Aerojet, Ltd. 


S. G. BROWN DIRECTORS.—Follow- 
ing the de Havilland Holdings acquisi- 
tion (with Bosch Arma) of S. G. Brown, 
Ltd., the board of directors is announced 
as follows:—Sir Aubrey Burke, chairman; 
Mr. F. W. Gale, managing director (con- 
tinuing a position held since 1942); Mr. 
C. W. Perelle, president of Bosch Arma; 
Mr. D. F. Devine and Mr. C. T. Foss, 


vice-presidents of Bosch Arma; Mr. A. S. 
Kennedy, financial director of de Havil- 
land Holdings; Mr. H. G. Sturgeon, 
managing director of de Havilland Pro- 
pellers. 


PRESTWICK APPOINTMENT.— Mr. 
R. A. Webb has been appointed deputy 
commandant at Prestwick Airport. After 
serving in the R.A.F. and with B.O.A.C., 
Mr. Webb joined the M.C.A. in 1947 as 
an operations officer and for the past 
seven years had been seconded to the 
Libyan Government as Federal Director 
of Aviation. 


BRISTOL APPOINTMENTS. — Mr. 
F. J. Chard, M.B.E., has been appointed 
manager of the manufacturing develop- 
ment department of Bristol Aircraft, Ltd., 
and Mr. J. Longley has been made pro- 
duction engineer (new projects). 


NEW APPOINTMENTS.—Aviation 
Developments, Ltd., have announced the 
appointments of Mr. E. S. Pearson, B.Sc. 
(Econ.) as managing director, Mr. D. A. 
Downes, M.B.E., M.S.M.A., as general 
sales manager, and Mr. B. J. Stephens, 
A.R.Ae.S., as sales manager (aviation 
division). 


NEW PRESIDENT. — Sir Miles 
Thomas, D.F.C., has become president of 
the R.A.F. Reserves Club to succeed the 
late Sir Archibald McIndoe, who had 
been president since 1955. Lady McIndoe 
has been made an honorary life member 
of the Club. 


GERRY WYNNE.—We ‘regret to 
record the sudden death of Mr. G. A. W. 
Wynne, B.O.A.C.’s public relations officer 
for the Americas, based in New York. 
He had been with the Corporation since 
1946. 
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witt ELAND ser-props 


The Eland-engined Canadair 540, latest version of the world-famous 


Convair, offers airline operators an aircraft that will meet their The Eland has high aerodynamic 
requirements and growth for at least the next ten years. It ensures them a efficiency; low specific weight; 
low specific fuel consumption; 
single lever control; automatic 
combined with high performance, strong passenger appeal and ease temperature compensation. 


better payload, a faster block speed and lower operating cost, 


and economy of maintenance. 


NAPIER [IVT DY ser-props 


D. NAPIER & SON LTD LONDON W3 
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Incorporating Crimped Connections and 
the Hellermann patented Gable Sealing 
device. The seal adjusts itself to varying 
diameters of cables 


Hellermann “Bambi” miniature Plugs 
& Sockets (Patented) for Guided 
Missiles, Aircraft and Radar - 

6 Shell Sizes. Rating 6 and 4 amps at 
350 volts. Low Weight. Small Volume. 


using the Hellermann : 
i. also to Spec. E.L 1987 ¢ Hellermann Standard Plugs & Sockets 


(Patented) for Aircraft pressurised 
bulkheads (formerly called Inline 
Couplers) 

Range for 18 way to 100 way: 5 Shell 
Sizes. Max. Rating 35 amps at 350 volts 
Compact Weight and Space Saving 


MANUFACTURED | By HELLERMANN LIMITED GRAWLEY SUSSEX 


A subsidiary company of Bowthorpe Holdings Ltd AID & ARB approved 
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Personal F lying 


Link Experience Pays 
O benefit those who, like myself, love flying and endeavour 
to attend as many International Rallies as is possible during 
the short summer months, I wouid like to tell of my experience 
when returning from La Baule to Denham via Cherbourg and 
Eastleigh on Jne. 27 last. 

The day in La Baule was glorious with blue skies and sun- 
shine. The weather reports obtained by the Royal Aero Club 
on the other hand were not quite so promising. These spoke 
of a general cloud base of 1,800-2,000 ft., low stratus on the 
Cherbourg Peninsula and a general visibility of 5-8 miles. 
The weather prophets, also, promised an improvement during 
mid-day. I therefore decided to set course in my Gemini 
G—AREM accompanied by my wife who acts as my 
navigator. 

At first, weather was fair and visibility according to the 
forecast. On nearing Affranche, however, visibility got steadily 
worse and even at 1,000 ft. | was flying in and out of low stratus 
clouds. I obviously could not go below 1,000 ft. as there is 
quite a bit of high ground on the Cherbourg Peninsula and 
I therefore carried on in the hope that (1) it would not get 
worse and (2) I would recognize the coast of the northernmost 
tip of the Cherbourg Peninsula. I also had a radio which 
would enable me to home on Cherbourg by means of QpMs. 

Visibility did not get worse, but on arriving at the coastline 
I found it difficult to find Cherbourg and had to make use of 
radio and QpMs to make a satisfactory landing. 

The weather in Cherbourg was cold and unfriendly, low 
stratus kept drifting in from the sea and only occasionally 
could one catch a glimpse of blue sky. Having completed all 
the formalities I consulted Control and the weather man who 
obtained an actual from Eastleigh which gave visibility at three 
nautical miles. Consulting Silver City pilots I was told that 
the top of the stratus was at about 2,000-2,500 ft. and that 
visibility on top was reasonable. I therefore arranged with 
Cherbourg Control to fly inland, climbing to 3,000 ft. and, if I 
had reached top and was satisfied with the conditions I found, 
that I should set course for Eastleigh, checking my bearings 
with the Cherbourg homer. If, on the other hand, conditions 
were unsatisfactory I was to come down and Cherbourg would 
bring me in by means of QpMs 

Climbing to 3,000 ft. I found conditions far better than I 
had expected. I was well on top and having received my 
bearing from Cherbourg I set course. At 50 degrees latitude 
the low stratus ended and was replaced by haze and mist 
which gave no forward visibility and practically no visibility 
downward. 

I then contacted Eastleigh homer, asked for weather 
conditions and gpms. Eastleigh informed me that visibility 
had deteriorated, but that they would continue to give me 
apms. The ensuing half-hour was tense. I had never flown 
in such bad conditions before and, when Eastleigh instructed 
me to fly to 4,000 ft. and maintain the course they had given 
me because they were bringing in two Dakotas, I did not feel 
particularly happy. 

I listened to the two Dakotas being brought into Eastleigh 
and with great relief finally heard the Controller calling me 
and asking me to transmit my identification. From then on my 
troubles seemed to cease. I could not see, but the voice of the 
Eastleigh controller telling me what course to steer and what 
heights to maintain seemed to remove the responsibility from 
me to somebody else. I just concentrated on the instruments 
and went through the Gca procedure without any qualms or 


Mr. Driessen in his Gemini. 


87 THE AEROPLANE 
and ASTRONAUTICS 


misgivings and eventually the Controller stated “Gca ended, land 
straight ahead.” I looked up and there was the Eastleigh 
runway in front of me. 

I must add that my rate-of-climb indicator chose to go us. 
during this procedure and that the Controller apart from giving 
me course to steer also always gave me the height I should be 
at any given moment, with which I coped satisfactorily. 

The moral of the whole story is that I would never have been 
able to complete this flight satisfactorily had I not taken a 
course of Link training instructions during the winter and kept 
up Link exercises once every fortnight. I concentrated 
particularly on Gca’s because I felt that was probably the most 
likely exercise I might need one day. 

Fellow private pilots, please note, Link training is not just 
a sport, but a necessity and an exercise that | recommend 
most warmly to everyone who wishes to go farther afield in 
the same way as I hope to for many more years. Just for 
general information, I would add that I am 63 years of age.— 
A. R. DRIESSEN. 


io , ° 
Fun at Deauville Again 
EVENTY-THREE aircraft and some 280 aviators flew to 
Deauville for the Royal Aero Club rally, Jly. 2 to 4. 
Imagine inviting 280 people for the week-end! But this is in 
effect what M. Francois André, the great hotelier, does every 
year; his guests, members of the Royal Aero Club, are accom- 
modated at the splendid Royal Hotel, and invited to two 
magnificent gala dinners at Les Ambassadeurs in the Casino. 

There is a blessed absence of jolly organization about this 
rally; one is free to amuse oneself as one pleases. We toasted 
ourselves in the sunshine, ate the splendid meals provided 
(Poularde de Bresse au Champagne, Crevettes with Sauce Verte, 
Volaille Tiéde 4 l'Estragon, and so on), swam, played golf or 
tennis or explored the town and harbour. M. André himself 
was unhappily not able to be present; nor was Lord Brabazon 
(President), so Colonel Gough (Chairman) replied on behalf 
of the Club to the speech of welcome by Major Jacques Allez, 
President of the Aéro Club de France. 

The rally, we learned from Major Allez, started as an 
enterprise of the Household Brigade Flying Club in 1932; it 
became a joint affair with the Royal Aero Club in 1936, who 
started it again after the War in 1947. We also learned that 
the Aéro Club de France are trying to get all landing taxes 
freed, and to introduce a system of landing cards for touring 
aircraft. 

There was a sealed landing time competition, won by 
Beverley Snook in a Comanche (there were several Pipers and 
Cessnas present this year, and no doubt will be more next). 
There was a charming “ most appropriate remark on landing” 
competition, won by Arnold Winston, who drew an elegant 
comparison (in French) between the failure of the Summit 
Conference and the success of the Deauville Rally. Second was 
John Dykes, who had flown up from Africa for the rally, and 
who said: “One swallow may not make a summer, but one 
visit to Deauville makes mine.” D’accord!—4s.c. 


@ The Fair Oaks Aero Club now has a Piper Caribbean 
and, in the first three weeks following its arrival on Jne. 2, 
51 hr. were flown in it by 29 members. Among the 19 members 
who recently completed their first solos was World Motor Racing 
Champion Jack Brabham. As Fair Oaks is now 24 miles 
within the London Control Zone, all pilots must stay below 
900 ft. on the QFE within 3,000 yd. of the airfield. 

@ From the Glamorgan Flying Club at Rhoose comes the 
news that the Duke of Edinburgh has accepted Honorary 
Membership. In announcing the honour, its President, Mr. 
John Morgan, said that the Duke’s ready acquiescence was a 
great encouragement and did much to further the interests of 
aviation in S. Wales. 

@ Two hundred and three hours’ flying in May brought 
the annual total of the Lancashire Aero Club up to 1,666, 
which is 1% higher than the average for the past three years. 
Severe restrictions, from the Club’s point of view, have been 
imposed on local flying within the Manchester Control Zone, 
with 3 n.m. wide free lanes below 1,500 ft. to Rochdale and 
Ormskirk available after clearance with Ringway. 

@ The Merlin Flying Club of Rolls-Royce personnel, 
including three directors, is at present operating from Tollerton 
alongside the Sherwood Flying Club, with the use of an Auster 
and a Chipmunk. Club President is Air Marshal Sir Colin 
Weedon. 

@ An air-taxi service, using a Piper Tri-Pacer, is being 
operated by the Oxford Aeroplane Club, at a cost of Is. 6d. 
per mile, or £7 an hour for “ self-drive.” It is expected to be 
used mostly by race-owners to travel between courses, and for 
executive use. 
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America’s Pacific Missile Range 


DEALLY suited for the launching of satellites into polar 
orbit, the Pacific Missile Range is the youngest, and poten- 
tially the largest, test-range in the Western World. From 
Vandenberg Air Force Base have already gone 12 Thor-Agena 
rockets in attempts to orbit re-entry capsules over the poles 
and, shortly, from the adjacent Point Arguello, the Samos and 
Midas satellites will be sent up to follow similar orbits to try 
out photographic and infra-red reconnaissance equipment. 

So rapid has been the growth of the Pacific Missile Range 
that it is difficult to realize that it was brought into operation 
less than three years ago. Actually, it is several ranges in one 
and consists of a sea test-range, an IRBM range and ICBM 
range, a polar orbit range and an equatorial orbit range. The 
vast complex includes no fewer than 24 mainland sites, nine 
Pacific island installations, two multi-purpose range instru- 
mentation ships and two satellite capsule recovery ships, and 
various supporting aircraft. The whole is capable of providing 
facilities for launching, tracking, telemetry, data reduction and 
recovery facilities for surface-to-surface, surface-to-air, air-to- 
air, air-to-surface, and underwater missiles. It can also deal 
with high-altitude research rockets and space-probes. 

A measure of the handling capacity already available is that 
in the past 13 months nearly 7,000 range requirements have 
been scheduled and met without delay, ranging from an Atlas 
training shot from Vandenberg AFB to the missile portion of 
a Naval Air Weapons display at the Naval Missile Center, 
Point Mugu. Of the total operations scheduled, approximately 
one in three were launchings and two-thirds support operations. 

Launching pads for the Terrier SAM and Nike-Asp upper 
air research rockets are already in use at Point Arguello. 
Construction is proceeding on heavier launching pads and 
gantries required for future space-vehicles. At Vandenberg, 
soft and semi-hard ICBM complexes are already in operation 
(THe AEROPLANE AND ASTRONAUTICS, Jne. 17, 1960, p. 749) and 
the first Titan hard “silo” is nearing completion. 

At Kwajalein Island and Point Mugu headquarters, launching 
sites and control centres are being built for the U.S. Army’s 
forthcoming Nike-Zeus anti-missile missile tests involving the 
interception of Atlas warheads. 

Further evidence of the versatility of the range facilities 


is that on Feb. 4, 1960, the first of six HAS rockets was fired ae 
from Point Arguello by the Sandia Corporation, a prime 
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Aerial view of the Naval 
Missile Center/Naval Air 
Station, Point Mugu. head- 
quarters of the Pacific 
Missile Range. 


The enormous coverage 
of the Pacific Missile 
Range is seen to good 
effect in this map. Equa- 
torial as well as polar 
orbits fall within its 
province of operation. 
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Right, tracking radars on the peak of 
Mt. Tranquillion with the mountain- 
ous terrain of the Naval Missile 
Facility, Point Arguello and Pacific 
Ocean in the background. 


Below, prior to launching of a Dis- 

coverer satellite, a Lockheed WV-2 

taxiing for a take-off from Point 

Mugu on a Frequency Interference 
Control mission. 


> ra at Shae 


contractor to the Atomic Energy Commission. This two-stage 
research vehicle reached an altitude of more than 150 miles, 

A test-version of the Temco Corvus, the U.S. Navy's super- 
sonic air-to-surface missile, was launched on its first guided 
flight from an A3A aircraft at a target in the PMR 
Sea Test Range. Another notable “first” is that the sister 
complex at Point Mugu became the first station in the United 
States to launch high-altitude meteorological rockets on a 
routine basis beginning on Oct. 12, last year. 


Polar Launching 

Despite these activities, however, the launching of satellites 
will always be the most spectacular part of the range opera- 
tions. The site at Point Arguello is ideal for launching 
satellites into polar orbits since there is no land mass south of 
this facility short of Antarctica and a safe “fall-out” area 
for rocket boosters is thus available. 

Another advantage of Point Arguello is that it has deep 
canyons and high hills. Launching pads located in the canyons 
will provide natural protection against the blast effects of 
accidental explosions and the high noise levels associated with 
high-thrust rocket engines will be localized. 

“ The Point ” is divided into three main areas: (1) administra- 
tion and industrial; (2) control and instrumentation, and (3) 
launch area. 

The first large missile launched there was a Thor IRBM 
on Dec. 16, 1958. This was followed on Feb. 28, 1959, by the 
initial firing in the Discoverer satellite programme. Services 
for both these launchings were provided by the Interim Range 
Operations Building at Point Arguello; the instrumentation 
ship, U.S.N.A. “Joe E. Mann,” was positioned downrange and 
collected data on the launching of Discoverer I. 

The Pacific Missile Range, in fact, operates four ships in 
support of missile and satellite programmes, two being 
equipped for range instrumentation and telemetry and two for 
the recovery of satellite capsules. 

Surface recovery teams comprising two of these vessels and 
long-range WV-2 aircraft are stationed in the Hawaiian area. 
Their primary task is to attempt recovery from the sea of 
Discoverer capsules ejected from orbit which elude air-recovery. 

Programmed to eject from the satellite on the 17th orbit, the 


Launching complex for the Midas/Samos military satellites 

photographed at Point Arguello. The pads are basically 

Atlas types and the right-hand one has been completed and 
turned over to the U.S.A.F. 
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300-lb. Discoverer capsule is intended to descend by parachute 
over an area of sea 150 miles long by 50 miles wide near 
Hawaii. Patrolling this area at the time of re-entry is a 
number of C-119 Fairchild Packets trailing trapeze-like “ nets ” 
designed to catch the capsule as it descends. If 
these somewhat extreme measures fail, the capsule will 
descend into the sea; it is designed to float and its radio 
beacon will continue to operate after it has entered the water. 

The WV-2 search aircraft, manned by personnel from the 
Frequency Interference Control section of PMR headquarters. 
Point Mugu, is equipped to follow the capsule’s beacon and 
vector the two recovery ships to its position. After it has 
been located, a helicopter from one of the recovery ships will 
fly out to the capsule with frogmen whose job is to retrieve 
the capsule from the water and get it aboard one of the ships. 

All recovery attempts to date have been in vain because 
either the Discoverer satellite has not gone into orbit or 
something which has failed in orbit has prevented the capsule 
from descending into the search zone. During the first four 
Discoverer attempts, the recovery ships were fleet destroyers 
but these have since been replaced by two Victory-class ships 
of Wartime vintage, the U.S.N.S. “ Haiti Victory” and the 
U.S.N.S. “ Dalton Victory.” 

Each ship has been fitted out for its specialized mission by 
the addition of radar tracking-plotting equipment, weather 
sounding devices, telemetry receivers, and additional communi- 
cations equipment. There is also a hangar dock and landing 
platform for HRS-3 helicopters. 

The two range instrumentation and telemetry ships are the 
“Joe E. Mann” and the “King County.” The former is 
deployed in a position between Hawaii and Alaska to be under 
the satellite’s path at the time of triggering re-entry of the 
capsule. From this position, the ship records telemetered 
information concerning behaviour of the satellite and its pay- 
load at the time separation occurs. A Military Sea Transport 
Service crew operates the ship and Lockheed technicians are 
aboard to handle the telemetry equipment. The “ King 
County,” on the other hand, is run entirely by a naval crew. 

Taped recordings of signals received aboard both vessels are 
sealed into special containers and then attached to a cable 
streamed between the ship's after mast and a trailing sea anchor. 
A low-flying aircraft then hooks up the cable and delivers the 
tape recordings to a data reduction centre ashore. 
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Scout Aloft 


p.mast complete Scout rocket, launched from Wallops Island 
on Jly. 1, was only partially successful. Although the 
first three stages fired, the 72-ft. rocket veered off course and 
was destroyed by a signal from the range safety officer before 
the fourth stage ignited. The debris fell into the Atlantic from 
a height of about 860 miles and 1,500 miles south-east of the 
launching site. 

Object of the test was to send the final stage to a height of 
about 2,300 miles and some 4,700 miles down the Atlantic 
missile range. In this it was hoped to prove techniques of stage 
separation, high-altitude ignition and stability and control. 

Scout is scheduled to be used to launch Britain’s first artificial 
satellite, International I, towards the end of next year. 


Orbital Refuelling ? 


A SYSTEM of orbital refuelling to increase the range, or 

payload, of a has been proposed by the Norair 
Division of Northrop Corporation; it goes under the name of 
PROFAC (Propulsive Fluid Accumulator). The “ tanker” 
component would take the form of a powered satellite which 
remains orbiting the Earth at the fringe of the atmosphere, at 
60 to 70 miles altitude, with the object of collecting air and 
liquefying it internally. Part of the intake would be used to 
drive a hypersonic ramjet. 
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First U.S. Navy rocket launched from the sea during Project 
Hydra experiments off Point Mugu, California. 
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PROFAC « orbital tanker” with space-vehicle about to link up. 


In the accompanying artist’s impression, the PROFAC tanker 
(left) is ready to transfer liquid air to the tanks of an ouigoing 
space-vehicle as it matches speed in orbit with the help of 
vernier rockets. 


Tiros I Retires 


FTER taking 22,952 photographs of the Earth’s cloud 
cover, Tiros I, the World’s first weather satellite, has ended 
its useful life. This was announced in Washington by NASA 
on Jly. 1, after the satellite’s electronics had suffered a failure. 
Launched on Apr. 1, the satellite ceased transmitting useful 
pictures after circling the Earth 1,302 times at an average height 
of 450 miles. Interrogation of the satellite by ground stations 
was temporarily suspended on Jne. 17 after 78 days of operation 
and after more than 200 hours of individual camera operating 
time. On Jne. 28 and 29, attempts to resume interrogation 
indicated that the vehicle's effective operating life was at an end. 
Scientists believe an inoperative relay in the wide-angle 
camera system was the probable cause of the satellite’s demise. 
The failure made it impossible for the camera to turn off. This 
apparently drained the batteries and eventually caused the 
wide-angle transmitter to burn out. This damage seems to 
have affected the entire satellite system. 

Tracking estimates suggest that Tiros I will continue in orbit 
“for decades.” It is still reporting its position by means of 
the 108-Mc/s tracking beacon, and is expected to go on doing 
so from power supplied by its solar cells. 

NASA's next satellite, Tiros II, will be launched later this 
year. In addition to TV cameras, it will embody infra-red 
sensors with which to measure the balance of heat received 
from the Sun and reflected back from the Earth. 


Project Hydra 


TECHNIQUE of water-launching large solid-propellent 

rockets is being studied by the U.S. Navy under Project 
Hydra. The idea involves floating the rockets vertically on the 
ocean surface prior to launching. -It is assumed that the rockets 
can be eveed aera in a dry-dock, floated out, and towed 
submerged to the launching position. A ship with an inter- 
connecting cable would serve as the “ block-house ” and opera- 
tions centre. 

The method is claimed to be particularly suitable for large. 
solid-propellent space-boosters, reducing logistics, handling and 
launching difficulties to a minimum. Problems of underwater 
ignition are not considered great as the solid propellent is cast, 
cured and sealed at atmospheric pressure. This internal pressure 
is maintained until ignition when the combustion pressure 
ruptures a diaphragm at the nozzle end. 

Small-scale tests were recently conducted using a rocket known 
as Hydra I at the Pacific Missile Range, Point Mugu, California. 
Hydra I weighs 150 Ib., has a length of 70 in., a maximum 
diameter of 10 in., and a fin-span of 26 in. Its prime mover is 
a modified Aeroscar rocket, suitably modified for sea-launching. 

According to U.S. Navy spokesmen, large solid-propellent 
rockets could probably be launched from an upright position 
even in heavy swell with roll maintained within less than 5 
from the vertical. If desired, development could begin almost 
immediately by modifying existing solid-propellent rockets, such 
as components of the Chance Vought Scout, and then proceeding 
to larger booster vehicles, either single-unit or clustered. In 
terms of buoyancy and hydrodynamics, there is almost no limit 
to the size of booster that could be sea-launched, and 70% of 
the Earth’s surface becomes a potential launching site. 

Moreover, as the Navy has been quick to point out, such 
“ launching pads ” cost nothing, are inherently water-cooled, and 
repair themselves. 
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THE WESTLAND 


WESSEX 


Powered by the Napier 
N.G.A. Gazelle free shaft 
turbine engine, this 
helicopter is almost instantly 
operational from cold start. 
In operations against the 


submarine, it is spec ially 


equipped to carry out the 


combined functions of 
search and of kill in 

all weathers by day and by 
night, over a range of 


340 n. miles. 
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THE WESTLAND 


P53! 


Produced to meet the need 
for a small turbine-powered 
helicopter possessing 
exceptional pay-load/ 
performance characteristics 
and with the ability to 
search or strike in its anti- 
submarine role. 

Powered by the Blackburn 
A129 free-turbine engine, 
the P531 helicopter can be 
operated against the 
submarines by day or night, 
from the deck of a naval 


frigate. 
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THE AEROPLANE 
and ASTRONAUTICS 


answers to the submarine menace 


THE WESTLAND 


WHIRLWIND 


Built originally for the 
Royal Navy, to whom large 
numbers have been 
supplied, the Whirlwind 
fully meets the requirement 
for an anti-submarine 
helicopter. Powered by 

the Alvis Leonides Major 
piston engine, it carries the 
search equipment or the 


strike weapons. 


WES TLA ND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED 


incorporating Saunders-Roe Division, Fairey Division and Bristol Helicopter Division 


ENGLAND 
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The crew of a Sea Vixen prepare for take-off as a Blackburn N.A.39 passes overhead. 


JULY 15, 1960 


Fly as an officer in the ROYAL NAVY 


Today the aircraft carriers are the capital ships of the 
Fleet, and the most advanced jet aircraft are already in 
squadron service in the Fleet Air Arm. 


Flying superb aircraft such as the Sea Vixen and the 
Scimitar (and soon the Blackburn N.A.39) is a hand- 
picked team of officers who are among the most highly 
skilled pilots and observers in the world. 

To be accepted for training as a Naval Officer in the 
Fleet Air Arm you must possess above average intelli- 
gence, resourcefulness and character, and have a spirit 
of adventure controlled by a strong sense of responsibility. 

If you have a zest for flying and are attracted by 
the Naval way of life, you will find that the task of the 
Naval Officer in the Fleet Air Arm is exciting, exacting 
and singularly rewarding. 

The age limits for the Fleet Air Arm are 17-23. 


Send for the new illustrated booklet 
which will give you full details 


You must have a G.C.E. or equivalent with passes at the 
Ordinary level in English language, Mathematics and two 
other approved subjects. A high standard of physical 
fitness is necessary. 

When qualified, pay at age 20 is £949 a year: a married 
officer of 25 can receive up to £1,760 a year. After 12 
years’ service there is a tax-free gratuity of £4,000. 
Selected officers serving on a 12-year engagement may 
have the opportunity of transferring to a pensionable 
career. 


Special 5-year commissions for Helicopter Pilots only 


There is a new scheme of engagement for men wishing to 

specialise as helicopter pilots. You join between ages 
17-23 on a 5-year commission and receive £675 
tax free gratuity on termination. 


The Admiralty, D.N.R. (Officers), Dept. AP/19 
Queen Anne’s Mansions, London, 8.W.1. 
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Correspondence 


Bill Courtenay the Indefatigable 


HAVE just read with interest and sympathy your obituary 

note on Bill Courtenay. 

He was an amazing character who could and did turn up 
most unexpectedly almost anywhere, but I remember him 
chiefly for a particular phase of his peregrinating lectureship. 
On two occasions in recent years he toured across Canada to 
speak to branches of the Canadian Institute of International 
Affairs (the Canadian counterpart or off-shoot of Chatham 
House) in between his talks to various military units. 

His explanations of the strategic position of the western 
allies in the Pacific area were the best expositions for laymen 
of military matters I have ever heard; he was bright and 
interesting despite the weight of his years and the fatigue of 
his travels; and he never once let his audience forget that he 
was what one might call an unreconstructed imperialist. 
Despite the fact that his audiences were Canadians with their 
own ideas about empire, he went over like a house on fire 

He stopped in here (Montreal) on what proved to be his last 
trip home. His lungs were bothering him and he had to pause 
to have the fluid drawn off every thousand miles or so, and 
he was strangely resigned to resting at home for a while, but 
his enthusiasm was undiminished, his talk was as good as ever 
and he was plotting still more tours to come. 

I suspect he may be lecturing Alexander's (The Great) chief 
of staff on how the British got beyond the Indus. 

Montreal, Canada. S. RALPH COHEN. 


* Gap-quenching ” for Air-cushion Riders 

- THe AEROPLANE AND AstTRONAUTICS for May 6, 1960, 

p. 567, Mr. Morgan suggests heating up the air-cushion under 
the Hovercraft by “ after-burning.” This would actually lift the 
craft much higher over ground and especially over water 
(steam-generation) but at what cost in fuel consumption! 

The “heating-up”™ idea is good, but not for the whole 
amount of the gas-cushion under the vehicle. To prevent gas, 
as far as this is possible, escaping under the lifting surface 
of the vehicle, it would suffice to heat up a very thin “ air- 
curtain,” for instance, on the outer side of the peripheral 
nozzle system, as shown in “ Britain’s Second Air-cushion 
Rider ” (THE AEROPLANE AND Astronautics of Jne. 24, 1960, 
p. 779)—or, still much cheaper in mechanical expenditures, 
because of doing away with all rotor-stuff, by placing high- 
frequency pulse-jet-slats around the peripheral fender (bumper) 
of a “car with no wheels ~ . as published now nearly ten 
years ago in THe AeropLaNne of Dec. 22, 1950, p. 582. 
Thus, a high-speed hot-gas curtain is “ gap-quenching™ the 
cold gas-cushion trying to leak out under the vehicle. 

By the way, does anybody know of any publication of an 
air-cushion riding vehicle before Dec. 22, 1950? 

Heidelberg, Germany. 


Jos REDER. 


A True Believer’s Plea 


S the time draws nigh for the annual pilgrimage to Mecca 
(Laffan’s Plain), may a disciple make a timely plea? 

We, who worship at the feet of our idols, are constrained 
by the lack of passes, whilst of those who enter the holy 
place. some are to be observed spending the day, communing 
with the high priests, in the tents of Bacchus, Can these be 
true believers, intent on furthering their knowledge of our 
creed? 

Would it be blasphemous to suggest also that the tents of 
the social gatherings be struck for the eleventh- and twelfth- 
hour visits of the infidel mass, whose financial support must be 
welcomed, so that they may move more freely. 

Taunton, Somerset. J. McQuituin, A.R.AE.S. 


Spotlight on B.E.A.’s Fleets 
ITH reference to Mr. Dennis Powell's very interesting list 
of transport aeroplanes, we should like to point out that 
some of the data appear to be incorrect (Jne. 24 last). 


The Fokker F-22 G-AFZP (Factory No. 5357) was the 
PH-AJP “ Papegaai,” which K.L.M. sold to Scottish Airways 
in August, 1939. (The PH-AJR “Roerdomp,” Factory No 


5360, was sold by K.L.M. to British American Air Services in 
August, 1939, and its new registration was G-AFXR.) 

With regard to the G-AGHJ, which was delivered to the 
R.A.F. in 1943 and was said to be the first DC-3 registered in 
the U.K. Register, it may be remarked that as early as 1940— 
after the invasion of Holland—some K.L.M, DC-3s located 


1 


THE AEROPLANE 
and ASTRONAUTICS 
outside Holland were registered in the U.K. The aircraft in 
question were the following:— 
PH-ALI “ Ibis.” Factory No. 1590 40, G-AGBB 
was the first DC-3 in Europe, being delivered to K.L.M. on 
was shot down by the Luftwaffe on 1.6.43 in the Bay of Biscay 


247 


This aircraft 
18.3.37. It 


PH-ALR “ Reiger,”’ Factory No. 1939, 5.8.40, G-AGBC, crashed at Heston 
on 21.9.40 

PH-ARB “ Buizerd,”’ Factory No. 1980, 29.7.40, G-AGBD, returned to 
K.L.M. in Hollend after World War Il, new registration PH-TBD and 
sold to Skyways, Ltd., on 1.8.46, new registration G-AGBD 

PH-ARD “ Wulp,”’ Factory No. 2019, 17.840, G-AGBI, bombed by 
the Luftwaffe at Whitchurch on 24.11.40 

PH-ARZ “ Zilverreiger,”" Factory No. 2022, 25.9.40, G-AGBE, returned 
to K.L.M. in Holland after World War Il, new registration PH-TBE. Sold 


to Skyways. Lid., on 1.8.46, new registration G-AGBE 


The Hague, Holland. F. ZANDVLIET. 
(K.L.M. Public Relations Division.) 


Pnomenciature, “Nobby” Clark, 
Press Officer, tells me that their 
electronics department have produced a piece of 
wizardry they call Cavatcape. This stands for 
Calibrating, Amplitude Variation and Level Correct- 
ing Analogue Digital Equipment. “Do you think,” 
says “ Nobby,” “there might be a market for an 
electronic device called “comner”? Its function 
Churning Out Ingenious Nicknames Everybody 
Remembers.” 


Pnemonical 
Bristol Aircraft 


* 


Now I Get It. Speaking thereof, a 
Bristol electronics man offers a simple 
Wren-level method of explaining the 
difference between digital and analogue 


computers. Apparently, if you fed 
Brigitte Bardot into a digital computer 
you would get the result 38-24-37, 
whereas an analogue computer would 


produce something like this 


. 


Unfair to R.A.F. A men’s team from the Woomera 
missile range is claiming a World record in marathon 
dart throwing, scoring 1,000,000 points in a non-stop 
week-end game. This, they say, beats a record set 
by an R.A.F. Regt. team in Nicosia two months ago. 
Weil, I suppose nobody could say that spending 
two days and nights in this way is either pointless or 


misguided. 
* 
Touché. The past dies hard, especially with the 
old Imperial Airways people. One of them has 
recalled the incident of the Kampala bell which, 


engraved with the airline's insignia, was a handsome 
feature at the Uganda airfield. When the organiza- 
tion was reconstituted as B.O.A.C., the new chief 
executive, touring the stations, ordered the insignia 
to be changed to the B.O.A.C. badge. Sadly, the 
work was done and the Chief received a note from 
the station supt.: “ Dear Sir, With regard to the bell 
at this station, the I.A. insignia has been removed and 
replaced by that of B.O.A.C. I have to report that 
the tone of the bell has been lowered.” 


* 


Present Conjunctive. Well, the first tangible result 


of the Industry’s new togetherness has turned up in 
the shape of Hawker Siddeley Aviation’s invitation 
to their almost communal enclosure at September's 
Now we'll be able to see mergeman- 


SBAC Display. 
ship at work. 
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Industry 


Record 


Aviation Electronics 


On Oct. 7 and 8, 1960, the South 
Western Section of The British Institution 
of Radio Engineers is organizing a one- 
and-a-half day Convention in the Bristol 
College of Science and Technology. 

The Convention is planned to explore 
the technical potential of developments 
in electronics in the aircraft industry 
which could be of benefit to the manu- 
facturing and process industries. At the 
same time prominent members of these 
industries have been invited to pose their 
problems to Pperese in the electronics 
field. A small! exhibition will be held in 
conjunction with the Convention. 

This event will be open to all interested 
persons and further particulars and regis- 
tration forms may be obtained from the 
Hon. Secretary, South Western Section. 
The British Institution of Radio Engi- 
neers, care of the School of Management 
Studies, Unity Street, Bristol, 1. 


Carbon Dioxide Extinguisher 
A_ leak-proof, “strike-knob™ 5-Ib. 
carbon dioxide fire extinguisher has been 
developed by Nu-Swift, Ltd. It is com- 
plementary to the 10-Ilb. carbon dioxide 


. 


A 60-kVA., 400-cycle 
electrical servicing 
trolley recently sup- 
lied by Auto Diesels 
td., to Handley Page 
for use in connection 
with Victor produc- 
tion. It is mounted 
on a Bantam Karrier 
chassis. 


extinguisher which was introduced by the 
company in 1958. 

Mainly intended for fighting inflam- 
mable liquid fires, and fires involving 
electrical equipment indoors, the new 
extinguisher has a mean range in still 
air of 11 ft. The carbon dioxide is 
expelled, for 8 sec. at 65° F., through 
a novel type of discharge diffuser. 
Designed for fire fighting at close 
quarters, the new model can put out a 
6-9-sq.-ft. inflammable liquid fire. 

Although carbon dioxide is reckoned 
to be much less efficient for fire fighting 
than dry powder, its use does no damage 
and it leaves no residue. It can, it is 
claimed, be made to penetrate into places 
which are inaccessible to other fire- 
fighting media. 


The chief test pilot of Bristol Aircraft, Mr. Walter Gibb, and his staff recently 


moved into this new building at Filton. 


The flight test staff have now quitted 


the old flying school on the airfield after it had been occupied by Bristol flying 


personnel for 27 years. 
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PUBLICATIONS RECEIVED 


Udet. A Man’s Life. Biography of the 
famous German flyer, telling of his World 
War I service, his barnstorming in the inter- 
War years and his brief and unwilling ser- 
vice to the Nazi party. By Hans Herlin 
(translated). 256 pp.; 5} in. by 8} in. 
Illustrated. Macdonald and Co. (Publishers), 
Ltd. Price 25s. 


ABC Civil Aircraft Recognition.—Photo- 
graphs, silhouettes, data and potted bio- 
graphies of all civil transports operating in 
or into Britain; photographs and captions 
of most of the “ small fry” on the British 
civil register. The usual competent ABC 
treatment by John W. R. Taylor. 62 pp.:; 
5 in. by 7} in. Ian Allan Ltd. Price 2s. 6d. 


Broken Swastika. The Defeat of the 
Luftwaffe.—A German view of the funda- 
mental shortcomings in overall direction 
which made the failure of the Luftwaffe 
inevitable, by a leading bomber pilot using 
official Luftwaffe files and his own war 
diaries. By Werner Baumbach (translated). 
224 pp.; 5} in. by 8} in. Iustrated. Robert 
Hale Ltd. Price 21s. 


Straw in the Wind. Novel with authentic 

and engrossing background of early air-mail 

flying operations in South America. By 

James Wilson. 108 pp.; 5} in. by 8 in. 

meee and Co. (Publishers), Ltd. Price 
Ss. 


Fighter Aircraft of the 1914-1918 War.— 
Describes 84 types of American, Austro- 
Hungarian, British, French, German and 
Italian origin with photographs and 17/72nd 
scale modeller’s drawing of each: illustra- 
tions of nearly a hundred others which did 


not become operational. Edited by E. F. 
Cheesman and compiled by W. M. 
Lamberton. 224 8} in. by 11} in. 


Harleyford Publications Ltd. Price 45s. 


Aviation Calendar 


Ny. 15 
Culdrose.—-R.N. Air Station 
organized by the Fleet Air Arm. 


“Air Day,” 


Ny. 16 
Odtham.—Inter-Command R.A.F. Gliding and 
Soaring Association Gliding Week; until Jly 
Brawdy.-R.N Air Station “Air Day.” 
organized by the Fleet Air Arm. 


Hy. 1 
Woburn Abbey.—Rally .organized by the Royal 
Aero Club. 


Hy. 21 
London.—-Third International Conference on 
Medical Electronics and Associated Scientific 


Exhibition, organized by the Electronics and Com- 
munication Section of the Institution of Electrical 


Engineers, at Olympia; until Sly. 27. 

Hy. 23 
Odiham.—Inter - Service Gliding Week; until 
Aug. 1. 

R.N. Air Station “Air Day,” 
organized by the Fleet Air Arm. 


Hy. 24 
Sutton Bank.—Gliding Weck. organized by the 
Yorkshire Gliding Club 


Gliding Week, organized by the 
London Gliding Club 
Cc -~Gliding Week, organized by the 
Derby and Lancashire Gliding Club. 
Hy. 


Lasham.—Gliding Week, organized by the Inter- 
Services Gliding Club; until Aug 
Ry. 


Mousatchevo, ar. Sofia—-World Parachuting 


Championships, organized by the Bulgarian Acro 
Club. 


Aug. I 
Chobham.—Air Display by the Tiger Club at 
Fair Oaks Acrodrome. 
Aug. 8-11 
Seattle, Washington...Wesiern National Meeting 
of the American Astronautical Society at the 
Olympic Hotel. 


Company Notices 


NEW COMPANIES 
FULAIR, LTD. (662,357).—Private co. Reg. Ine. 
16. Cap. £10,000 in £1 shs. Charter, hire, operate. 
manufacture and dea! in, mainta’n and repair heli- 
copters and other aircraft and aircraft components. 


Directors: Lt. Cdr. G. N. C. Fuller, R.N. (Retd.) 
and Mrs. Margaret Fuller, both of 10 Warwick 
Close, Hampton-on-Thames, Middx. Sols.: Marsh 
Warry and Arrow, Yeovil. Reg. off.: Gienthorne 


House, Yeovil 


HORSWILL ENGINEERING SERVICES, LTD. 
(662.611).—Private co. Reg. Ine. 20. Cap. £1,000 
in £1 shs. Manufacturers of and dealers in aircraft 
and motor vehicles, etc. Directors: W. A. Horswill 
and Rosina E. Horswill, both of 2 Overbury Road, 
Parkstone, Poole. Sec: W. A. Horswill. Reg. off.: 
Upton Road, Fleets Bridge, Poole. 


WESTLAND INSURANCE CO., LTD. (662.996). 
—Private co. Reg. Ine. 22. Cap. £50,000 in £1 shs. 
Directors: Edward C. Wheeldon, Coker Firs. West 
Coker Road, Yeovil (director of Westland Aircraft. 
Lid ); Walter Oppenheiner, Pent House, Penn Hil! 
Park. Yeovil (director of Saunders-Roe, Ltd.). David 
L. Hollis Williams, White Post, Adber, Sherborne, 
Dorset (director of Bristo) Helicopters, Lid.); David 
C. Collins, Orchard Way, Nether Compton, Dorse 
(director of Westland Engineers, Ltd.) Sec.: C. T. 


Jones. Sols.: Slaughter and May, London, E.C.4 
Reg. off.: Westland Works, Yeovil. 


New Patents 
APPLICATIONS ACCEPTED 
845,519.—Reaction Motors, Inc.—* Device for 

ejecting a detachable appurtenance from 

a vehicle.”"—Jly. 24, 1956 (ly. 26, 1955) 

846,097 —Rolis-Royce, Ltd.-—‘* Control means for 

aircraft.’"—-Sept. 13, 1957 (Sept. 13, 1956). 

Printed specifications of the above will be avail- 

able on Aug. 24, 1960, and the opposition period 
will expire on Nov. 24, 1960. 


Personal Notices 
BIRTHS 
Cattle.—On Jne. 30, at R.A.F. Hospital, Nocton 


Hall, to Valerie (née Smithson), wife of Sqn 
Ldr. E. H. P. Cattle, A.F.C.—a son. 
Collins.—On Jne. 27, at R.A.F. Hospital, 


Wearberg, Germany, to Pamela (née Barker), wife 
of San. Ldr. W. R. Collins—a son. 

Gristwood.—On Ine. 24, to Helen, wife of Fir 
Lt. P. E. Gristwood—a son 

Lecas.—On Jne. 30, at R.A.F. Hospital, Ely, 
to Mavis, wife of Fit. Lt. Gordon H. Lucas—a son. 

Robinson.—On Jnec. 25, at R.A.F. Hospital, Ely. 
to Molly, wife of Fit. Lt. 
daughter. 


L. T. Robinson—e 


MARRIAGES 


Sloan-Ostier.—On Mar. 9, in Hong-Kong, Fit. Lt 
Denis Sloan. D.F.C.. to Hilary Joan Ostler. 


Tacon-Leamy.—On Jne. 29, at St. Gregory's 
Church, Salisbury, Gp. Capt. E. W. Tacon, C.B_E., 
DS.O., M.V.O., D.F.C.. A.F.C., to Bernardine 
Leamy 
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GRIFFON 
NENE 
DART 
AVON 
TYNE 
CONWAY 


ROLLS-ROYCE 


use starting and ignition systems by 


Dual Magnetos. High Energy Starting. 
Low Pressure Air Starting. Electric Starting. 


FULL COVERAGE BY ROTAX SERVICE 
IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777.) 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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FILTERS | 


FOR AERO ENGINE 
FUEL SYSTEMS 


Bm Fox all plow tates 


Capable of dealing with all flow rates demanded by modern 


gas turbines. These filters incorporate the resin-impreg- 


nated-paper, elements first pioneered by Purolator. They 


give the finest of fine filtration with low initial pressure loss 


and each filter is protected by anodised aluminium end caps, 


centre tube and outer cover. They are inspected and released 
to the full standards of A.I.D. and A.R.B. procedure. 


Regd. Trade Marks: Purolator, ‘Micronic’ 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS GROUP 


LEAMINGTON SPA, WARWICKSHIRE 


“AEROrst 


A fascinating pictorial record of 
the Aeronautical Year, the 4th edition of this 
popular annual contains some of the finest air- 
to-air photographs of the World’s latest types of 
aircraft, both in service and under development. 


The newest fighters, bombers, transports and 
trainers of the World's air forces, the latest jet 
and turbo-prop aircraft of the World’s airlines, 
the helicopters and the hovercraft, all are featured 
in striking photographs accompanied by in- 
formative captions. 

Included, too, are the Guided Missiles, VTOL 
aircraft and the research projects of a new age 
of aviation, as well as a special section devoted 
to the Farnborough Display and to the star 
performers at this greatest of all flying shows. 

An ideal gift, ““The Aeroplane Pictorial 
Review ” is a book that will be studied, enjoyed 
and long kept for reference by the air-minded 
of all ages. 


Price 12s. 6d. net. By post 13s. 7d. 


PICTORIAL REVIEW (No. 4) 


Containing over 230 of the Finest Photographs from 
“The Aeroplane and Astronautics.” 


iy JEROPIAS! | 


74 in. x 10 in. 128 pages. Over 230 illustrations. Fabroleen Board Covers. 


From Booksellers or by post from the Publishers. 


TEMPLE PRESS BOOKS, Bowling Green Lane, London, E.C.| 


Se i ae ee ee ll | Mae. ee. foe 
Bei =y. 
Se 
ue Pe " we 
ati 
ee 
tat - sj = BD i Bae ; 
. 4 | i 4 
K Bed 7 
Fi Y a Y 
ahi ee - - BN NN a EM ug 
a <i - ; ee oD Syens Wass ES 3s ae 2 ee %¢ as) oF ae 
yf Hie — ma — 0 
{ - Sis 
a | es 
ee : Ee Roe Beeov’® 5 
ae a 4 2 
Py ee 7 A 
eas fj oy i 2 XL Ayhy* : 2 
: ¢ %  . t 
i . INE : 
+ eee q oee0c” ; 4 S 
F et BF oeasee? = | 
aa | 1 ee 2? e 
: p eee a. e000” : 
; ee : Piss 3 Pes TOO AY ha Se? 
: 6 . Ae a 
ie : ’ ne aoe see? _ 
aes eae, ee eev 
‘ ¢ 2 BS oe, _— . — 
ants ‘| : ; eee ; . a 
ee 4 Bh air. 
ee ; e 2) a Nay 
eae : Ay 
ae oF REGD. TRADE MARK i(‘“ws~=tS * 
a |) es : ‘ fe ie, 4 a = « 
- —_  — ; sh rs 
= a i ; 
- | fee 3 | a ; a le 
ae a Vet's > “ s i oa i . a ae ; re ‘s 
Be : 
8s ae . 
ni 
ie AUTOMOTIVE PRODUCTS COMPANY LIMITED, i 
ae eee rrr 
* aoe : 
a; > 
+ ‘ | 
ae 
fe ' \\ 
oe 
‘ 
. Pet 
mM be ot ay 
— ie See OF Pree : 
= , ~ atts Pil add ba Lia 
as ap aT a = DPIPTABIA ; 
4 Me u i —a Sy ie! gy i HE. ‘ 
° ow “ - “kg Auta. “ 
N . es ? - , . 24. , "'¥ x * 4 
Ore > e = ve F £ s 
iaeass yee . fonts 6. oe Se 
fabs oes oe, é 
a ts Ste REO. No ‘ 
| leo rs 0 EN % ‘ 
ie Sa ae = eo 
re Na ee a “ey ts ‘ \ pat a 
a aor iaeee. 3 ae ‘ ; de x 
&° as Ge Fa ie N eee 
i ie, Nee Fork 3 ag “ie a . 5 ae ¢ 
<a Fa . a ee re ghey > 
ne 2 en 200 ; ——) ae 
Ba 3 ; SD . rt ae 
: ‘ ion : ee) = & << F 
be ; br . Te Ra = 
ey "Sys thy ee AC ‘ ~ ™~ - 
a x sop, Ay Ray lia a i IE ce 
Ra 
2 aes 
2 
cee, «| 
i ; <li 
iy a —— 
4 ny 
pe ee 
ee 
ae 
{ \ 
Sn ee 
ee Og) ae ari 3 a ae in Begs d- ae : | Se | 2 =a ie Bee re RA 4 
ee ee Det ee, ) as ie eer Se) eee? oo oe 


JULY 15, 1960 43 THE AEROPLANE 
and ASTRONAUTICS 


BURNDEPT LIMITED 


This important notice is 
vital to private, club or business aircraft owners 


Appreciating your problem of heavy expense in complying with the mandatory Flight Regulations 
requirements for Multi-channel V.H.F. R/T— 


BURNDEPT LTD. are PROUD to offer 2 versions of a RELIABLE MULTI-CHANNEL 
V.H.F. TRANSMITTER RECEIVER: 


COMPACT - LIGHTWEIGHT - LOW POWER CONSUMPTION 


Designed and produced to the highest standards—yet 
Produced at a price which will appeal to the Private, Business or Club Operator 


A.R.B. APPROVED 
‘ully Tropicalised 


BE.255 TRANSMITTER RECEIVER 
1. 117-134 m/cs. 
2. 5 channels pre-set. Additional channels available by changing crystals (whilst airborne). 
3. Accessories: BE.255 Control Box; Connector Kit; Aerial Assembly; 
Mic./Tel. Headset; Crystals for 5 channels. 
In production and should be available at approximately £140. 


SPECIFICATION: Dimensions: 11” x 42” x 74” + Weight: 8ibs. - RX sensitivity: Better than 10uv for 50mW ~- Transistorised 
Power Supply - Consumption: 40 watts - Aerial Impedance: 50 ohms - Double Superhet Receiver - Transistorised Power Supply: 12 or 24 v 


BE.256—fully remote controlled 
version of BE.255 in progress. 


ENQUIRIES To: CONTRACT SALES DEPT SUrIrnaaay BURNDEPT LIMITED - ERITH - KENT 
Telephone: Erith 33080 
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Rugged, 
reliable 


BOSCH 


HIGH-FREQUENCY 
GRINDERS 


HS 88 Speed 12000 r.p.m., 

or 5850 r.p.m. Grinding 
head 3 in. or 6 in. diameter 
Output 1150 warts at 200 cycles 


All these plus-points . . . 


@ built to survive years of 
factory usage 

@ capable of maximum 
capacity at all times 

@ fewer breakdowns— 

surprisingly low maintenance 

costs 

low voltage giving increased 

operator safety 

no loss of efficiency when 

ganged up 

3-phase current, normal 

frequency 50 cycles 

frequency raised to 200 or 

300 cycles for high-speed 

work 


@ and, of course, no winding on 
the armature 


Better buy 


For full details of our range of 
high-frequency screwdrivers, shears, 
drills and sanders, please write to: 


BOSCH Limited 
20 Carlisie Road, London NW9 COLindale 0/6/ 


VICKERS VANGUARD 


| 
f. 
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DOWT Y 
Unlouwiuiage 
LEVER SWITCH 


e Ground lock with twist override 
e Lift-the-cup lever lock 

e Simple robust construction 

e Compact and fully weatherproof 
e Wide ambient temperature range 


DOWTY NUCLEONICS LIMITED 


Aircraft Electrics Division, TEWKESBURY, Glos. 
Member of the Dowty Group. Telephone: Tewkesbury 2383 
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“A. AVILA 


& 


AVICA high performance components for 
piping and ducting systems find many 
applications throughout all British 
Guided Missiles, and their Support 
Equipment. This hypothetical rocket 
shows a representative cross section 

of the Avica range as applied to rocketry. 


A Hydraulics AVICA-FLEX lightweight 
stainless steel Flexible Pipes and 
low-torque Swivel Joints. 

B Electrics Wiring harness and 
electrical lead assemblies. Light- 
weight cable conduits. Support clips. 

Cc Pneumatics AVICA-FLEX lightweight 
stainless steel Flexible Pipes. 

D Fuel/oxident Systems AVICA-FLEX light- 


: weight stainless steel Flexible Pipes. 
‘ Stainless steel Flexible Joints. 
' 
‘ Expansion Bellows. 
E L.P. Air FLEXFLYTE lightweight Flexible 
: Ducting. AVICA-FLEX Expansion Bellows. 


\\ : F Control Valves AVICA-FLEX Bellows Seals. 


Li 
3 se i] /}}/, Drawing by courtesy of ‘* The Aeroplane’ 


% \\ \ \\\ - 
BANNAN A \ By 3: / LTT S, 
AVICA EQUIPMENT LIMITED 


\\\ \ \ \ \ // Mark Road, Hemel Hempstead, Herts. Boxmoor 4711 
\' 
\\\ AVICA INTERNATIONAL 
\ \\ ' 3 Rue de Temple, Geneva, Switzerland. Geneva 3268-0) 
\ TA 3836 
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MICROGRAIN NICKEL PROTECTION AGAINST DAMAGE 


ae PS sn . 
or eceant 


Electroforms of 
Micrograin nickel on the 
leading edges of aircraft propellers 
and helicopter rotors protect the delicate 
de-icer elements against rupture due to impact 
with rain and hail in flight or with stones during 
landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 1B/SII 
say, “We consider that having taken into account the aircraft forward speed the outboard 
section of the blade should be protected by a metallic coating. Extensive testing has 
indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 
bonded on to the heater mat’’. If your problem is DAMAGE, the solution is MICROGRAIN. 


METACHEMICAL PROCESSES LIMITED 


41/43, Gatwick Road - Crawley * Sussex Telephone : CRAWLEY 25241/3 
Associated Company, SIFCO METACHEMICAL INC. 
935 EAST 63rd STREET ° CLEVELAND 3 ° OHIO U.S.A. 


Wherever a “ nerve-centre”’ is required— 
I.A.L. 

CONTROL 

CONSOLES 


1.A.L. Control Consoles are suited to any requirement 
demanding a_ centralized control — for communication 
centres, airline operations, and air traffic control purposes. 
They form the nerve centre of any such installation. 

The unit construction allows for extension to meet increased 
operational demands and their metal construction ensures 
their suitability in tropical climates. 

The photographs show 1.A.L. Control Consoles (above) 
for Aerodrome and Approach Control and (right) for a 

Communication Centre. 


INTERNATIONAL AERADIO LIMITED 


Cables: Intaerio London 40 PARK STREET, LONDON, W.1I. Telephone: Hyde Park 5024 
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British Ministry of Aviation 
Royal Air Force g 
English Electric Co., Lid 

De Havilland Aircraft Co., Led. 
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.».mMore and more aircraft 
are landing the PYE way 


» Pye ILS supplied to: 
ROYAL AIR FORCE 


BRITISH MINISTRY OF AVIATION 
INDIAN AIR FORCE 


The airports of: 


GENEVA LEOPOLDVILLE ELISABETHVILLE 
MOSCOW BAHRAIN 
BUDAPEST BELGRADE ZAGREB 
DUBROVNIK PRAGUE 


DE HAVILLAND AIRCRAFT CO. LTD. 
ENGLISH ELECTRIC CO, LTD. 


The Pye Landing System 


PYE TELECOMMUNICATIONS LIMITED - CAMBRIDGE +> BNGLAZD 
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Wales) 4400 c/s 115 v 
TRANSISTORISED POWER SUPPLIES 


FOR LABORATORY AND WORKSHOP 


Input 24vDC or 28vDC : Output 115v 400 c/ 
l-ph or 3-ph : 1O00vA to 750vVA 


*Output voltage stability +2°, *Compact 
*Frequency stability +1% *Noiseless 
*Output wave form — sinusoidal, with less 

than 5%, total harmonic content (resistive load) 


*Regulation with variation F load from Full load to 30% Full load +1°, 
(For single-phase regulated unit) 


Full particulars from 


ELLIOTT BROTHERS (LONDON) LTD., TELECOMMUNICATIONS DIVISION, ELSTREE WAY, BOREHAMWOOD, HERTS 
Telephone: ELSTREE 2040 


Ey {A member of the Elliott-Automation group. 


Illustrated below is the ESD/2, Dual Voltage 
Equipment, which proved such a resounding success 


at the recent Farnborough Air Show. This unit, 
one of a vast range of Houchin AC and DC 
Ground Power Units, was used to start the 
Vanguard, Comet and Argosy Aircraft and is the 


most powerful Ground Power Unit available. 
As manufacturers of all types of Rotating Electrical 


grou nd power for the ai Yr Generating Equipment, we can build to meet your 


particular requirements. 


HOUCHIN LIMITED 


ELECTRICAL AND MECHANICAL ENGINEERS 


GARFORD WORKS, ASHFORD, KENT 
TEL: ASHFORD 170! 
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Stream-Line Filters 
for trouble-free fuel 


The use of Stream-Line Filters in the refuelling of aircraft 
ensures the removal of water and solid impurities from the fuel 
enabling complete fulfilment of official specifications. 

Top right is type K, a highly efficient filter consisting of a 
number of specially prepared paper discs compressed by springs 


and mounted on metal rods. 


Fuel passes through the minute interstices between the discs 
leaving solid impurities at the edges. Any water present causes the 
paper to swell, with a consequent increase of back pressure, 
which gives an indication that servicing is needed. 

Middle right is the Fuel Monitor designed in conjunction with 
the Shell Petroleum Company Ltd. This is a fully “fail-safe” 
device consisting of a valve and a water sensitive element con- 
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tinuously sampling the flow of fuel and causing the main valve 
toclose if water contaminated fuel is revealed. 

Bottom right is the high-output MC filter, giving what is for 
many purposes an acceptable filtration efficiency at a much 


higher rate than the K type. 


NEW THREE STAGE FILTER. Stream-Line Filters Ltd., 
have recently developed a three-stage filter/water separator which 
uses pleated elements made from paper, fibreglass and nylon to 
remove from aviation fuels all solid impurities and all water in 
whatever proportions they may arise. 


STREAM-LINE FILTERS for aircraft refuelling 


STREAM-LINE FILTERS LTD., HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY. 


Telephones : Normandy 3311-3 


A member of the VOKES Group with world-wide representation. 


Telegrams : Edgefilt, Guildford. 
SF 102 
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Safeguarding 


Accuracy 


PERFORMANCE TESTER (TACAN) TYPE _ 10166 
For the measurement of aircraft T/R performance. 
Developed and Manufactured for the Ministry of Aviation 


by 
G. « E. BRADLEY LIMITED 


Electronic Research Engineers and Manufacturers 
ELECTRAL HOUSE - NEASDEN LANE ~- LONDON, N.W./0 
Telephone GLADSTONE 0012 Grams. BRADELEC LONDON N.W./0 


A.R.B. Approved Stockist for 
Aircraft Accessories, Spares and Components. 


Comprehensive Stock of :— 


instruments and Parts. Navigational 
Equipment. Electrical Components. 
Engine Accessories. 


Spares for all the above items. 
De Havilland Gipsy Major and Queen engine spares. 
Armstrong Siddeley Cheetah IX, X and XV engine spares. 


Please advise us of your requirements. 


PHILLIPS & WHITE LTD. 


61, Queen’s Gardens, London, W.2 
Phone: AMBassador 8651 2764. Cables: “ Gyrair London.” 


ef $=] | | PHILLIPS & WHITE LTD. | 


.-CHANGE HERE TO 
‘JUBILEE’ 
CLIPS 


3 
: Precision Sheet Metal Workers and } 
’ Light Engineers to the Aircraft industry » | 
Manufacturers of fabricated parts and assemblies in ferrous § 
and non-ferrous metals. Tools, jigs and machined parts for 4 
REGD. TRADE MARK the assemblies can be produced in our own workshops. > 
WORM DRIVE HOSE Let us quote for your requirements. 2 { 
M.O.A. Approved Fully Approved A.R.B. 4 
D.G.1. No. 50037 Ref. No. A1/2502/47 g ’ 
C L| pP C. W. FLETCHER & SONS LTD. } | 
; ray aoe STERLING WORKS, ARUNDEL STREET, ‘ S | 
The Finest Clips in the World COMPANION ACCESSORY TO , » > q 
- THE WORLD'S FINEST CLIP SHEFFIELD, | ? | 
oe stat ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 ‘ = 
se L. ROBINSON & CO. (Gillingham) LTD. smatiisghere: 054, ESTABLISHED Telegrams: $ & 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 . - : j 
LLLP APA PPPS ARPA PD ¥ 
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Permanent Radar Records 
for Civil Aviation 


with the 
AE!I RADAR RECORDER 
AND PLAYBACK 


Pesseceseesecssecascccosnse PPP PPP E PEER CEPT Eee eee 
of ns Se x c y on nas i A i ae " aor is 
s* 
. 
‘ 


A well-proved military equipment now available for 
civil application. 

= Complete traffic analysis 

w Centralised training in Air Traffic Control 

m Permanent record on film of radar video signals 

m Playback of actual signals and associated instructions 

w Survey and simulation for future planning 


Please write for further information to: 


—— 


Associated Electrical Industries Limited 
Electronic Apparatus Division 


RADAR SALES 
BLACKBIRD ROAD, LEICESTER & TRAFFORD PARK, MANCHESTER 


A 5484 
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ENGLISH ELECTRIC AVIATION LTD. MAX CONRAD 
Guided Weapons Division SHATTERS ANOTHER 
LUTON WORLD RECORD IN AN 
An unrivalled opportunity exists for a AUTOFLITE 180 
THEORETICAL AERODYNAMICIST COMANCHE ! 


to sponsor theoretical studies, and stimulate and guide 
On July 4-6 Max Conrad, flying a Piper 


experimental research in the Guided Weapons Division. 


This is a senior post, requiring an honours graduate with 


experience in Supersonic Aerodynamics, and a broad Autoflite 180 Comanche, broke the Class 
physical grasp of the subject. Post graduate qualification 3 closed course distance record by 
would be an advantage, and the starting salary will match : : , 

the qualifications and experience finally selected. covering 6,921 miles. The previous 
There is also a more Junior post, for a man with similar record was 3,084 miles. Flying time 
qualifications but less experience, to assist in this work. was 60 hours 23 mins., the fuel carried 
Assistance with Housing and Removal Expenses was 352 gals. and consumption was down 

may be given 


to 34 gals. per hour. 
and the Company provides the amenities associated with a 


large organisation. 


Applications should be sent, in confidence, to V i G 0 R S fo r P | Be E b S 


DR. D. A. LAYNE, DEPT. G.P.S.. MARCONI HOUSE 


‘+ ag se pn Poth bate diggs KIDLINGTON AIRPORT, OXFORD 
et j quoting reference A6IOE Phone: 6 
gs AMERICAN . 
ete AIRCRAFT OLDERING 
yi Qu EQUIPMENT 
“e paper comes ot OP, PEE BY 
asa latest type AN/N-@ and GS.AP. 
ae tow and commurication syuen 108,0 0190.8 mela ttfo0be 
; a tion and communication system Ay 0 to 135.9 me 
SIGNAL TOR RCA, type 710A, 370 5 560 me/s. cate ate 
Direct calibration. Accuracy 4%. Output voltage 1 UV to 


90 mV. Output impedance 50 ohms 
VOLTAGE DIVIDERS for Radar 
FLIGHT INSTRUMENTS 


on PRECISION 
by Bendix, Kollemann, Schwien, 


SOLDERING 
INSTRUMENTS 
for the 
ELECTRONICS 
INDUSTRY 


Jack and Heintz, Sperry and others: air speed, climb, fuel, 
temperature, pressure, horizon, turn and slip indicators, fuel 
flow amplifiers, contro! directional gyros, ete. 

RELAYS, current 400 Amps, underfrequency and many other 


CIVIL PRENTICE || tivanrese ie ise Vince pase, 400 ersten 


115v., 100 VA, 3 phase, 400 cy 


x Up to 7 seats DELGO FURL PUMP MOTORS. Model 47008. teeta Gore 
% Cruises at 125 m.p.h. ELECTRIC & WIRELESS SUPPLY CO. @ Robust and Roliadie 
%& Full dual control 69 Church Road, Moseley, Birmingham, 13 @ Light weight 
\ Full ape pes Cables: Elewico Birmingham. @ Rapia ne 
A ic sta! ning heati 
*% Cabin heat @ Bit sizes 3/32in. to 
*% All-metal constructi 3/8in. 
¥ Range 450 or as as @ ‘Permabit’ or 
ices it ook Tratfic Control Offic Za 
% Glider and banner towing— al! models Air ers @ All voltage ranges 
*% 3-year C. of A. 6/7v to 230/250v 
%*% 6 months warranty @ Prices trom 19/6 
[eS coans Neching 3 ian , a 
Pool exchange ritish an oreign 
© Seed oulte chen MINISTRY OF AVIATION 2 Patents. Registered de- 
Price £2,000 sare. Sopetiers so 
: . . .M. gn Gov- 
Standard 4-seat Model. Age 23 to 35. Good education and a ernments. Agents 
recent aircrew or air traffic control va:* throughout the world. 


é ’ Write for Booklet No. 
experience essential. Salaries : while $.23 


training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 


. 
on. 


Wustrated is the 25 w. 
3/16 in. replaceable bit 
model with safety shield. 
Sole proprietors and 


fs manufacturers :— 
age 30 or over rising to £1,480. LIGHT 
SOLDERING 
Teemetion pautperte DEVELOPMENTS 
mae Deieees Road 
AVIATION TRADERS LTD aoa Groyéen, Surrey. 
Southend Airport, Southend, Essex : Telephone: CROydon 8589. 
Rochford 56491 for application form, quoting 5084/60. ea sane 
|, Croydon 
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“ABROPLAE= 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normaily be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
~Y eaeaadl Bowling Green Lane, London, 
1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 
R. K. DUx”s. L™ 


APACHES, CESSNA 310s, DOVES 


HESE names spring to mind, with others. when 

one is thinking of Executive Aircraft We have 
the widest selection, and are increasing our U.S.A 
office activit.es, already widely-used and successful, to 
cope with the ever-increasing demand for these super- 
lative business and private aircraft There is a natural 
aversion to * buying blind,” which we _ sensibly 
recognize, though is the complete lack of avail- 
ability here which requires this, coupled with the 
fact that we scli on such a tiny margin that we 
cannot afford to speculate f we dd. you, our clients 
would foot the bill. and we refuse to consider this 


However, inspection in U.S.A. is easily arranged, and 
we a require a returnable deposit before we fly 
across 
‘i ALITY and economy is our standard 


ry Executive Dove for £10,500, an Apache for less 


han £8.00; these are recent executive aircraft 
sales 
Current section 
ESSNA 310, 1955, “0” and 420 hrs. engines s.m.« 
aux. tanks, Lear auto-pilot. excellent radio. newly 
painted 174% duty paid £16,850 
D H DOVE, 1948 “oO” hrs. since Check V. 
. e and engine overhauls. V.1.P. armchairs, etc., 
(Aircra in current use, so allowance for hours used.) 
Only £13 
grt AP AY HE, 1957, Super Custom with auto- 
Pp engine hours 6.m.0., likewise ins:ru- 
ments. aux a. dual generators, inc. 174% import 
duty, £11.2 
K DU NDAS, LTD 59 Saint 


Dundas House 
London, S.W.1. Phone, Hyde Park 
* Dundas, Piccy, London.” 543-15 


« James's St 
3717 Cables, 


P' TER [> IFFORD AND is 


OFFER 


ame ASON — 


ILES GEMINI 1A Cirrus Minor II's Pt, 3 hrs 

Stbd. 309 hrs. airframe 1.014 hrs. since € 
28 hrs. fitted solo controls. blind flying panc! 
6-channel V.H.F with 23 set of crystals. C of A 
expires 27.562, £1.4 

ILES MESSENGER 11A Cirrus Major III 329 

hrs. airframe 829 hes.. since C. of A. 163 hrs 
ag solo — blind flying panel, Ekco 4-channel 
V.H c expires 8.4.61, £1,250 

ILES Hawk Major, £550 


URTHER details on request Tresa. Kirtlington, 


near Oxford Phone, Kidlington 3355; Bletching- 
ton 392 543- 


PBY 5A. 


TWO AMPHIBIANS CONVERTED FOR 
TWO-CREW CARGO-PASSENGER USE 


B® A404, 


AEROPLANE AND ASTRONAUTICS. 
$43-20 


Care of Tue 


IRRUS IA Gemini, fitted with dual control, 
landing lights. radio, 3-year C. of A.. any reason- 
able offer accepted as hangar space urgently required 
WO Cirrus Minor IIA engines for sale. completely 
overhauled by makers Box A421! care of THe 


AEROPLANE AND ASTRONAUTICS, 44-9024 
USTER J4. new engine, new C. of A.. long-range 
tank. respraved. in nice condition, £900 
USTER I, Taylorcraft, 600 hours to run, new 
( fA respray. new upholstery, £750 
ORNET MOTH, in nice condition, 1,000 to go 
on enzine, aluminium heads. eo 

ee ALE, Littlewick Green snes 


W.S. SHACKLETON LTD 
SS, 
o_o 
Europe’s Leading Aircraft Brokers 
offer 


1958 BEECH FS50 TWIN 
BONANZA 


This truly executive five seat aeroplane 
has flown only 250 hours since new. 


Equipment includes full de-icing, 
supercharged engines, auxiliary tanks, 
air conditioner, dual control. Radio : 
Collins VHF, ADF, HF, Fanmarker 
plus ARC, VHF Standby. Range 1300 
miles cruising at 218 m.p.h. 

New Price over £46,000. 

only £25,000 delivered U.K. 

excluding import duty. 


Now 


Full details from 
W. S. SHACKLETON LTD., 
175, Piccadilly, London, W.1 


Phone : Cable : 
HYDe Park 2448-9 Shackhud, London 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


“ The Aeroplane and Astronautics."” Commission 
1% (minimum 2/-) on amount deposited. 
BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding Box 
Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 
HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry. Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


BP rAccloe 
= of GENOA 


5 popular P.166 Execu- 
tives have been bought by 
British business flyers 
during the first year that 
it has been in production 


British Representatives 


AERO-ENTERPRISES 


(Boreham Wood) Ltd. 
17 Drayton Ré., Boreham Wood Herts, ELS 2688 


» PERFECT 
PRECISION 
‘a m AIRCRAFT 
CROSS MFG. CO. (1938) LTD 


SPRING WASHERS 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


ee 


TO B.S. SPECIFICATION 2 SP.47 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


SERVICES 


35 PICCADILLY W.1. REG 8494 


USTER Autocraft, full panel, long-range tank, 
three years C. of A. just completed, £1,400, Con- 
tact Hunt (Textiles), Lid., Scarborough 544-x6943 
3 E 500. | The most exquisite of all de Havilland 
private acroplancs erfect example 


of the D.H. Dragonfly. This delightful aeroplane has 
two Gipsy Major IF engines, five seats and dual con- 
trol Its flying qualities are perfect and i will 
maintain he.ght honestly on one engine ai full load. 
The cabin more m able and as quiet as any 
f n Americans, and is fitted with heater, radio 
compass F. and best of all 85 gal. of fu It 
has been completely rebuilt and will last at least 
another 10 years. Offered with new C. of A.. and 
resprayed to customers’ requirements. Hampshire 


Acroplane Club, Southampton Airport, Eastleigh “3360. 
543-1 


OLL ASONS pay full P.P.L. course at club of 
your choice when you contract to buy a Jodel 

bor ‘det ails r this and of the Turbulent and rebuilt 
Tiger Moths, phone Croydon 5151, or write Rollason 
Aircraft and Engines, Lid., Croydon Airport. zzz-753 


OUR D.H. Dove Mk. 1B, full airline standard, 


excellen; condition, available immediately from 
£9,000. Channel Airways, Southend Airport, Essex 
Phone, Rochford 56460 $43-17 


EXECUTIVE 
D' H AVILLAND tp**=- 
TOTAL TIME 1,146 HR. 


B°* A403, 


APROPLANE AND ASTRONAUTICS 
543-19 


Care of Tue 


TT? R MOTH , airframe hours 2,370; engine, 1.040, 
C of A. till 2-60, fitted with glider tow hook: 
exceptional AF. offers Lawson, 1 Davidson 
Rd., Edinburgh, 4 543-6646 


Aircraft Wanted 


CRAP aircraft aluminium and etainiess steel 
urgently required Lowton Metals, Lid.. Lowton 
St. Mary's, near Warrington, Leigh 1444-5, zzz-T11 


ROCTOR 4 or 5 required, 4-seater, in good con- 
dition Please send full possible details Box 
A431, care of THE AEROPLANE AND ASTRONAUTICS. 
543-10 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


HE REGIONAL AIR TRADING CO. Croydon 
Airport, for ae spares of every description. 


Phone, Croydon 852 222-714 
peas IPS AND WHITE, LTD. 
HE leading stockists in the U.K. for: Instruments 


navigational equipment, electrical components a 

parts, and engine accessories. Spares for de Havilland 

Major and Queen series and Armstrong 

Siddeley Cheetah IX, X and XV engines. 

61 QUEEN'S GARDE .—" ee. W.2. Phone, 
Ambassador 8651 Cables, “ Gyrair 


London.’ zzz- 


EPAIRCRAFT, LTD... The Common, Cranleigh, 
Surrey (Cranleigh 536), for instrument and auto- 
pilot overhaul zzez-749 


OLLASONS for Tiger Moth spares and for Gipsy 
engine overhauls and spares. Croydon $151. 
222-754 
epares for Dakotas, Harv. Py 
Argus, Beechcraft, D-l Os. Os- 
quito, Spitfire, Firefi Eneine spares for Pratut & 
Whitney, Armstrong Siddeley, Lycoming, etc., acces- 
sories and instruments for al! types of aircraft 
47 Dakota operators please note. we offer a 
limited number of genuine brand-new Bendix 
52058 tail wheels at a reasonable price. 
A J. WALTER, LTD., The Drive. Horley, Surrey. 
« Phone, Horley 1420 and 4294. Cabies, “ Cu’ 
Horley $43-23 
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THE AEROPLANE 
ond ASTRONAUTICS 


HELICOPTERS 


ELICOPTERS SERVICES. LTD., offer their 
aircraft for all chart services. %6 Piccadilly, 
London, W.1. Gro 5495-6 $43-11 


BUILDINGS 


TERL-PRAMED buildings for sale, & ft. to 400 ft 
clear width. as workshops, storage hangar build- 
ings, etc Please write details of requirements. 
Bellman Hangars, Lid., Hobart House, Grosvenor 
Place, London, $.W.) 543-7% 


CLOTHING 


R F Officers’ uniforms for sale, new and 
. oR « reconditioned. Fisher's, 86-88 Wellington 
St.. Woolwich. Phone 1055. Kit also purchased . 

zaz-721 


COMPUTER AND SLIDE RULES 


AYS OF EALING Stockists of Aristo, Dalton, 
Jeppesen computors draughismen's instruments: 
aircraft took Quotations, mail order by return 
8-10 Bond St., Ealing, W.5 Eal 2813 543-8972 


CONSULTANTS 


R H. STOCKEN, F.R.AcS., Eagle House. 109 
« Jermyn St., 5.W.1 Whitehall 2777-9. zzz-743 


AN L. S. MceNICOL, London School of Air Naviga- 

tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3 
Ken 8821 2z2- 


R W. SUTTON (CONSULTANTS), LTD. 7 
« Lansdown Place, Cheltenham. Phone 5811 
547-8985 


HIRE AND CHARTER 


APIDES for hire and charter. A. J. Whittemore 
(Acradio), Lid., Biggin Hill Acrodrome, Kent 

zzz-07 31 

hs KERS Viscounts for charter. W. S. Shackleton, 

Lid., 175 Piccadilly, London, W.1 543-18 


NOTICES 
Alt TRANSPORT ADvisony Councit 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
applications to operate scheduled air services 


FROM OVERSEAS AVIATION (C.l), LTD... OF 
6 YORK STREET, ST. HELIER, JERSEY, Cl 


APPLICATION NO. 4351 for a U.K. Internal 

Service with Viking and Argonaut aircraft for the 

carriage of passengers and supplementary freight on 

the route London(Gatwick)-Manchester-~- ~_at 

an initial frequency of seven return flights weekly 

increasing later in accordance with traffic demand 
for seven years from date of approval 


FROM EAST ANGLIAN FLYING SERVICES, 
LTD., OF SOUTHEND AIRPORT, ESSEX, for the 
following Vehicle Ferry Services with Bristol 170 air- 
craft for the carriage of vehicles, incidental passengers 
and supplementary freight at a frequency accorcing to 
traffic demand on each service for 10 years:-— 


APPLIC ATION NO. 4389 between Baverfasawest 
Cork from April 1, 196 
APPLIC aseone NO. 4390 between ee 
and Dublin from January 1, 1961 


FROM SILVER CITY AIRWAYS, LTD., OF 62 
BROMPTON ROAD, LONDON, 5§.W.3.:- 


APPLICATION NO. 213/3 for an amendment to 
the terms of approval of the U.K. Internal Service 
which they are authorized to operate with Dove, 
Heron, Dakota and Bristol 170 aircraft at a 
frequency of three return flights daily from April to 
September cach year until September 30, 1960, on 
the route Mansion and/or Lydd-Birmingham and/or 
Manchester and/or Liverpool and/or Blackpool with 
traffic rights between Manston or Lydd on the 
one _ hand and Blackpool! or Liverpool or Manchester 
or Birmingham on the other hand, so as to enable 
them to operate on the revised route Manston 
and/or Lydd and/or London Airport-Birmingham 
(opt.)-Liverpool and/or Manchester and/or Black- 
pool, with traffic rights between all points except 

ndon Airport and Baanceputer, until September 30, 


These applications will be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days 
the date of this advertisement, addressed to 1 
Secretary, Air Transport Advisory Council, 3 Dean's 
Yard, London, S.W.1, from whom further details of 
the applications may be obtained When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
operate the route or part of route in question, their 
plication, if not already submitied to the Council. 
id reach them within the period allowed for the 
making of representations or objections 543-8 


PACKING AND SHIPPING 


AND J. PARK. LTD., 143-9 Fenchurch St 

¢ E.C.3. Phone, Mansion House 3089 Official 
Packers and shippers to the aircraft industry 
Pea 


PHOTOGRAPHY 


EROPLANE photography, 5,000 available. includ- 
ing 1914-18 warplanes, latest U.S.A. and British 
~. St by 34 in., Ss. per dozen. Lists and specimens, 
Ss. 6d. post free Also thousands of ships and rail- 
ways Real Photographs, Lid.. Victoria House. 
Southport. $43-21 


RADIO AND RADAR 


PERRY ZERO reader. Type ZL! course selectors, 
control pancis, flight computers and indicators, 
three complete installations in stock. A. J. Whitte- 
more (Acradio), Ltd.. Biggin Hill Aerodrome, Kent 
222-0729 


2-674 
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SOROS RRR Rofo 


Airline Air Spares Lid. 


Associated with 


T. D. Keegan Ltd. 
DC.4 SPARES 


A.R.B. & CAA. 


FULLY RELEASED 
Grimes Anti Collision Lights $55.24 
Landing Lights (Grimes)... $23.22 
Emergency Cabin Lights .. $60.15 
Sextants Eclipse 3014-2A.. $80.63 
AS.1. Eclipse 1426-AE/A1 $45.15 
Gyro Horizon (Sperry or 

dack & Heintz) .. .. $77.40 
Rate of Climb (Eclipse) .. $45.15 
Turn and Bank (Eclipse 
Driftmeter (E/Kodak) .. $32.25 
Driftmeter (Eclipse) .. $215.00 


adhe stock these and all other DC.4, 6 
7 instruments, lights, etc. 
indanuave DELIVERY 
PAYMENT IN ALL CURRENCIES 
Write, phone or call today. 


AIRLINE AIR SPARES LTD. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telephone: Telex 
ROCHFORD 56881 -2-3 1943 
For A.O.G. services after office hours: 
"Phone Mr. Edwards, Southend 47828, or 

Mr. Noble, Southend 43863 


0044444 


RRR KKK KR 


~ 
a 
+ $00008055546004000000800000000000000000088 
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STEEL SHELVING 
6’ high, 34” wide, 12” deep. 
6 shelves as illustrated 
£3.15.0 

TE FREE DELIVERY 

*% Each Shelf will hold 
over 3 cwt. 

Shelves adjustable 
every . 


SEND FOR LIST. 
ROCHDALE 
METAL 
PRODUCTS 
Devon St. Works 
Tel. Rochdale 40970/40078 


STARTER MOTOR 
TEST RIG 


Jack & Heintz Hydraulic Pattern Pony 
Brake with range of adaptors for most 
Aero Engine Starters. 


List Price approx. $3,000 Our Price £575 
Delivery from stock—Fully serviceable. 


STARAVIA LTD 


Redfields Works, Church Crookham 
Nr. Aldershot Hants 


JULY 15, 1960 


G=arm. STR9Z, STROX and most other British 
American VHF R/T equipment always in 


- ~y A.R.B.-approved design installations into any 
of scouts A. J. Whittemore (Acradio), Ltd., 
Bissin Hill Aerodrome, Kent zzz-07 30 


ADAR height-finding cabins, type 13/6, practically 
complete Offers required jox AOl!, care of 
Tee AEROPLANE AND ASTRONAUTICS zzz-718 


SITUATIONS VACANT 


F.R.Ac.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
“no pass, mo fee” terms. Over 95% successes 
For details of exams and courses in all branches of 
acronautical work, acro engines, mechanical engincer- 
ing, ctc., write for 148-page handbook—free—B.1.E.1 
(Dept. 703), 29 Wrights Lane, London, W.8 
2z-740 
AGLE AIRWAYS (Bermuda) have the following 
immediate vacancies 
And C licensed engineer Viscount aircraft, based 
Bermuda, £180-£187 per month 
And C licensed engincer Viscount aircraft, based 
Miami, $725 per month 
PPLY: Chief Engincer, Eagie Aircraft Services, 
Ltd.. London Airport, Hounslow, Middx 
544-9023 


5 ieee AL 7p senaee NTATIVE 


OODMANS INDUSTRIES, LTD. of Wembicy 

leaders in the ficld of vibration engineering, re- 
quire a technical sales engineer capable of mecting 
customers’ engineers at their own level, A.M.LE-E 
A.M.1L. Mech. or H.N.C obviously smooths the 
path The salary is attractive and a car is provided 
Superannuation scheme If you are interested. phone 
Wemblicy 1200. ask for Mr J Moir. M.1E.f 
Technical Director. and an interview will be arranged 


RITISH UNITED AIRWAYS, LTD. have imme 
diate vacancies for pilots and aircraft engineers 
for Dakota and Dove aircraft, based overseas Apply 
to the Contract Division, British United Airways, Ltd 
National Works, Bath Rd., Hounslow, Middx 
§$44-9028 
RITISH GUIANA AIRWAYS require two ex 
perienced DC-3 engineers preferably licensed to 
assist developing the company’s enginecring depart 
ment based Georgetown Free air passages staff and 
families Good conditions of service Application 
form from P.M., B.O.A.C. (AC), Stratton House 
Piccadilly, London, W.1 §43-2 


| gtd AFRICAN AIRWAYS CORPORATION 
require four licensed aircraft engineers and one 
instrument engineer (clectrical/air operated) Ait 
licensed DC-3 or similar type essential plus proved 
experience in industry Salary £1,200 to £1,3400 per 
annum, housing assistance, pension/ medical scheme 
car allowance Application forms from P.M., 


B.O.A.C. A.C., Stratton House, Stratton St.. London 
w.l. $43-3 


DEN AIRWAYS (B.0.A¢ Associate) require 
Argonaut licensed engineer, tax free salary £1,390 
to £1,775 depending status / qualifications Free 
accommodation, two months lcave, generous 
tions of service Apply P.M., BOAC (AC), Stratton 
House, Stratton Street, London, W.1 543-4 


A And/or C-licensed Engineers for Dakota and 
* Viking aircraft required, also “X” electrical, 
salary £900-£1,100, according to experience Apply 
Channel Airways, Southend Airport, Essex. 543-5 


ATENT Examiners and Patent Officers. Pension- 
able posts for men or women for work on the 
examination of Patent applications Age at least 21 
and under 29 (36 for Examiners), with extension 
for regular Forces service and Overseas Civil Service 
Qualifications: normally first- or second-class honours 
degree in physics, chemistry, engineering or mathe- 
matics, or equivalent attainment, or professional! 
qualification, e.g. A.M.1.C.E., A.M.1.Mech.t 
A.M.LE.E., A.R.LC. London salary (men) £655- 
£1,460; provision for starting pay above minimum 
Promotion prospects. Write agg Service Commission 
17 North Audley St., Londo W.1, for application 
form, quoting $/ 128/60, and tatieg date of birth 
$43-6 
LYING Instructor required at Exeter Airport 
permanent appointment, pension scheme. The 
Manager, Exeter Airport, Exeter. Phone, Exeter 
67433 $43-7 


JPSTERESTING Position offered to suitable applicant 
as secretary / shorthand - typist to managing 
director of flying school Vacancy August 8 
Accommodation available at special club rates. Apply. 
Stating qualifications and salary required The Wilt- 
shire School of Flying, Ltd, Thruxton Acrodrome 
Andover, Hants 545-9031 


ICENSED radio/radar engineer to take charge of 
an aircraft radio maintenance section in Southern 
England. Good salary and conditions. Box A432 

care of THE AEROPLANE AND ASTRONAUTICS 
§44-9029 


ADIO engineer (licence A) for maintenance of 
radio installations in modern civil and_ military 
aircraft Good wages. Apply. Personne! Manager, 
Marshalls. The Aerodrome, Cambridge §44-9030 


IRWORK SERVICES TRAINING, Perth, have a 

vacancy for a flying instructor with commercia! 
licence and instrument rating. also a ground instructor 
for lecturing on commercial licence subjects Appli- 
cants should apply, giving full details of experience 
to the Principal, Airwork Services Training, Perth 
Aerodrome, Scone, Perth, Scotland 543-14 


“LICENCE radio engineer required for work at 

Gatwick Apply. giving details of experience, 

to Radio Supervisor, Airwork Services, Ltd., Bourne- 
mouth (Hurn) Airport, Christchurch, Hants. 

$43-13 

YING instructor required for the Midland Schoo! 

of Flying at Derby Airport Permanent position 

for suitable person Written applications to the 

Chief Instructor, Air Schools, Ltd. Elstree Acro- 

drome, Herts. 543-16 


APTAINS and first officers required for Hermes 
Viki ne and 749 aircraft. Apply: Faleon Airways 
Lid.. nemouth (Hurn) Airport, Christchurch 
Phone, Northbourne 671 $43-9026 
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PRINCIPLES 
OF 
HELICOPTER 
ENGINEERING 


BY JACOB SHAPIRO 


This important work by a _ leading 
British authority on the design and 
construction of helicopters provides a 
complete survey of present knowledge 
in this field. 

The approach is from the theoretical 
to the practical, in six chapters entitled : 
“Rotating Wings in Steady Flight’ 
* Performance of Helicopters” ; 
“ Dynamics of the Rotor”; *‘ Mechanics 
of Helicopter Flight"; ‘“ Helicopter 
Projects" and “* Rotorcraft Components 
and Assemblies.” 


In 448 pages of text, supplemented by 
350 illustrations, a glossary of terms and 
a section devoted to notation, the author 
presents a compreuensive review of the 
engineering principles of helicopter 
design and construction. 

Although written expressly for tech- 

nicians, much of this work will prove of 
interest to the less technically-minded 
reader already attracted to this new and 
rapidly growing field of aeronautical 
development. 
“An important contribution to helicopter 
literature and the first really complete 
treatment of the subject in this country.” 
INSTITUTION OF MECHANICAL ENGINEERS 
Royal 8vo. Cloth boards. 
Illustrated 


55s. net 


Obtainable from all Booksellers or direct 
from the Publishers, postage 1s. 9d- 


TEMPLE PRESS LIMITED 
BOWLING GREEN LANE - LONDON EC1 


55 


SITUATIONS WANTED 


. ¥ Captain, 6,000 hrs. Viking, etc., 
A. .L. available immediately, £3 hour 
Box A408, care of THE AEROPLANE AND ASTRONAUTICS 

$43-x6645 


TUITION 


ENHAM LINK TRAINING CENTRE, £1 seven- 
day week Denham 216) and 317) zzz-741 


A ATION, LTD provides full-time or posta 
tuition or a combination of these methods for 
M.o.A. pilot-navigator Classroom = instruc 
tion can be provided General, certain 
specific types and performance schedule examinations 
Link Tre Dept. at Monarch 1364 For detai's 
apply Avigation td 30 Central Chambers, Ealing 
Broadway, London, W.5 Phone, Ealing 8949 
zzz-719 


XETER AIRPORT LTD AND PLYMOUTH 
AIRPORT, LTD., offer the least expensive and 
most comprehensive flying training available today 
Contr n £2 I7s. 6d r hour; Auster 
Chipmunk Ss.; Messenger 

onversion, £6 1 P.P. courses 

; C.P.L. from £605; Instructor’s course 

from £72 Special attention to individual require 
ments Full air traffic < trol, radio aid, VHF-Dt 
and 24-hr t rvi . runways oca 
commodati« 10s.; airport £5 15s. 6d 
Airport, Ltd., Exeter 67433: Plymouth Airport 
Crownhill, Plymouth 72752 z22z-750 


LYING 1 ns, radio, D4 Link, navigation, ground 

” private instrument commercial train 

ing ale 1-engined \ Maitiand Drewery 
Biggin H rport. Ph 2277 zzz-7 


NSTRUMENT rating The new July 1 procedures 
ainers We are specialists 

established 2 ars Phone, Knightsbridge 2089 
nk Training Services. Ltd., 33 Ovington Square 
London, S.W.3 §47-9018 


ONDON SCHOOL AIR NAVIGATION offers 

full-time personal coaching with home study 
correspondence courses or combination of both for 
all aspects of professional pilot and navigator quali 
fications also PPL Officially appointed Services 
Courses Scheme 33 Ovington Square, Knightsbridge. 
London, S.W.3 Ken 8221 722-755 


ORLEY AVIATION, LTD. (Herts and Essex 

Acro Club 1958) Aerodrome Stapleford 
M.C.A.-approved private pilot's licence course, Auster 
Gemin and «Tiger aircraft trial lesson, 35s 15 
miles centre of London. (Central Line Underground 
to Theydon Bois, bus 250 to club): open every day 
Phone, Stapleford 257 §43-695 


URREY AND KENT FLYING CLUB, Biggin Hill 
0.A.-approved course 

Chipmunk and Prentice 

one hour from Victoria 


WANTED 


Serviceable Clarke tractor or similar modc 
Derby Aviation, Ltd., Derby Airport, Burnastor 
Derby §44-902 


$43-0713 


re 1 y . 1] 
BOOKS AND PUBLICATIONS 
Si POWER AND SPEED” SERIES FOR 

BOYS Aircraft and ir Power.” by F. G 
Swanborough, of THE AEROPLANE AND ASTRONAUTICS 
written for intelligent boys between the ages 
! The author surveys modern mil 

cludes chapters on 

and missiles. Other 
otorcars,” “* Locomotives ”’ “Ships and 
Shipbuilding Illustrated 4 10s. 6d. net 
from booksellers, or lls. Sd from the_pub- 
lishers, Temple Press Limited, Bowling Green Lane 
London, E.C.1 zzz 


HE AEROPLANE PICTORIAL 
(No > Compiled by 
AEROPLANE AND ASTRONAUTICS 
of illustrations 
ASTRONAUTICS 
aviation for the year ended autumn 
2 llustrations, 128 pages, 10s. 6d. net 
booksellers. or 11s. 9d. by post from the publishers 
Temple Press Limited, Bowling Green Lane, London 
E.C.1 zzz 


REVIEW 


- AMERA IN THE SKY,” by Charles Sims 
with a preface by Air Chief Marshaj Sir James 
Robb. For more than 30 years Charles Sims. chief 
photographer of THe AEROPLANE AND ASTRONAUTICS 
and one of Britain's best-known aerial photographers 
amazing growth of British aviation 

seat In this book he recalls 

enlivened with anecdote, some of 
memories of those eventful days Illustrated, 
pages, 25s. net from booksellers, or 26s. 6d. by 
post from the publishers Temple Press Limited 
Bowling Green Lane, London, E.C.1 zzz 


7s EXPLORATION OF SPACE (First Cheap 
Edition). by Arthur C. Clarke. Provides answers 
many questions the intelligent asks 

the science of astronautics.”’ 375.000 

solid in all editions Iilustrated pages 

from booksellers, or 9s. 5d. by post from 

the publishers, Temple Press Limited, Bowling Green 
Lane, London, E.C.1 2272 


i AEROPLANE PICTORIAL REVIEW 
(No 4) Compiled by the staff of Tr 
AEROPLANE AND ASTRONAUTICS. In this fourth annual 
miscellany of the most interesting photographs to 
have appeared in the pages of THE AFrROPLANS 

are over 230 photographs grouped for 

reference, in 12 sect New features are 

borough Display Pcti an ndex providing a 
ready reference of aircraft and missiles 
illustrated 28 pages 6d. net from_ booksellers 
or by post 13 d. from the publishers, Temple Press 
Limited. Bowling Green Lane, London, E.C.1 277 


THE AEROPLANE 
and ASTRONAUTICS 


~SEaer” 
AER LINGUS — IRISH 
INTERNATIONAL AIRLINES 
VACANCIES FOR PILOTS 


AER LINGUS — IRISH INTERNA- 
TIONAL AIRLINES invite applications 
for vacancies as Pilots. 

Applicants should be under 35 years 
of age and must hold the following 
qualifications 

Commercial Pilot's Licence 
Instrument Rating 
R/T Licence 

Application should be made on the 
Company’s standard application form 
which may be pre Me together with 
details of salary and conditions, on 
POSTCARD request to the Personnel 
Department, Dublin Airport. 

Applicants are requested not to make 
enquiries at any of the Company’s other 
offices 

The closing date for receipt of com- 
pleted application forms is Friday, 12th 
August, 1960. 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81.New Road, Harlington, Middx. Tel.HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


Southend Municipal Flying School 


Commercial and Private Pilot's Licence. 
Instructors Rating. Night Flying every night. 
No entrance fee or subscription. 

Austers £4 5s., Chipmunks £5 Ss., dual or sole. 
Contract rate £3 15s. 

Municipal Airport, Southend-on-Sea, Essex 
Phone: Rochford 56204 


For fully approved 
A.G.S. & A.N. hardware, 
quick service, enormous 
range. Monthly Catalogue. 


AIR PARTS 
LIMITED 


403 Caledonian Rd., 
London, N.7 


Tel.: North 5018-9 


Cables: Aircaly, 
London, N.7 


Overseas enquiries 
welcome. 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 


Unified. 
MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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THE AEROPLANE 
and ASTRONAUTICS 


WEISIT ... 
THE PROTOTYPE 
DE HAVILLAND MOSQUITO 
at its birthplace 
SALISBURY HALL 
London Coiney, Nr. St. Albans, Herts. 


Open (until 2nd Oct.) Admission 2/6 
Suns., Thurs., 2-6 p.m 
Bank Hols., 10.30-5.30. Children 1/6 


(At other times by appointment only.) 
Reduction for organised parties BOOKED IN 
ADVANCE. Special rates for schools. 
Car Park. Refreshments. 

Proceeds given to the R.A.F. Benevolent Fund. 


R BRITAIN’S ONLY 
AVIATION SCHOOL 
offering a// 
SERVICE these courses:— 
TR * commercial and 
AIN | NG * aircraft engineering 
RTH ° * full residential 
facilities 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 35 Piccadilly, London, W.1 


private licences 
* instrument rating 
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, 


GINEERS 
44-PAGE BOC 


way to prepare for A.F.R.Ae.S., ARB. 
Licences, B.5c.(Eng.), A.M.I.Mech.E.., City 
& Guilds, and hundreds of Home Study 
Courses in all branches of Aeronautical, 
Mechanical & Electrical Eng., Draugt 
¢ manship, R.A.F. Maths., etc., are gi 


| g/ Full details of the easiest and quickest 


this valuable book. Our Courses nay 
approved by Royal Aeronautica! Society 
and many B.1.E.T. Students have obtained 
; First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A cong of this palishtoning Guide to 
well posts w sent on request— 

FREE! Write: BI : ? oa0ee O08 LEGE HOUSE, 
29-31, WRIGHT’ S LANE, LONDON, W.s. 


Great Time Saver 


D.G.\. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 
Sheets or Components. 


SHIMS BY “ATTEWELL” PERFECTLY FLAT & FREE FROM BURRS. 
B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 
Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams “ Reflection-lver” 


Accuracy Assured 


Potent Ne. S19S67 


Rubbaglex 


Rubbaglex Sheeting 
is processed on 100% 
pure glass cloth, has 
very imgh tensile 


| Sars 


and combines flex- 
ibility and resiliency 
with non-stretching 
properties. 


Impervious to 
Aromatic Hydro 
Carbons. Highly 
recommended for 4 i LTD. 
strength, is rot proof XK Gaskets, Washers, B 
Jointings, Dia- 
phragms, Sleevings, 
also Floating Roof 
Tank Seals, etc. 


RUBBAGLAS 


ABFORD HO 
1S WILTON 
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The shaping of things by ---- 


Who have years of experience in production 
and the ultimate in precision finish of 
machined and welded shapes from all types 
of heat -resisting steel and high strength alloys 
for many aircraft manufacturers, entitles 
them to say 


THEY ARE SPECIALISTS IN THE FABRICATION 
OF AIRCRAFT GAS TURBINE COMBUSTION 
COMPONENTS AND ANCILLARY EQUIPMENT 


A.|.D. and A.R.B. approved. 


BURNLEY AIRCRAFT PRODUCTS — LTD 


FULLEDGE WORKS —- BURNLEY — LANCASHIRE —- ENGLAND 


Telephone: 3121 2 and 3203 Burnley (3 lines) Telegrams: “AIRCRAFT” Burnley 
REPAIR DIVISION BRITANNIA WORKS, QUEENSGATE, BURNLEY. Telephone: 4102 


Associated with RENFREW AIRCRAFT AND ENGINEERING CO., LTD. RENFREW, ONTARIO, 
CANADA 
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THE AEROPLANE 
and ASTRONAUTICS 


Long haul into Patagonia 


To the armchair traveller, Patagonia is a remote, 
almost legendary land that spells adventure. But to 
the truck-driver hauling aviation fuel to Rio Gallegos 
airport, near the extreme tip of Argentina, the 
adventure is stern reality. 

From Bahia Blanca, the nearest supply point 1,380 
miles away, the journey is arduous and often 
dangerous. Over mile after mile of rough desolate 
roads, strewn with boulders and stones, the drivers 
dare not relax. Round the corner may be a steep 
embankment. There are frequent gales, sometimes 
up to 110 miles an hour; temperatures can fall to 
+’ below zero and torrential rains may turn the 
primitive roads into quagmires. Under these condi- 
tions, regular delivery of aviation fuel becomes quite 
a task. 

Nevertheless, at the Rio Gallegos airport, future 


gateway to Antarctica, fuel supplies never run dry. 


JULY 15, 1960 
Vol. 99. No. 2543 


Shell sees to that. The red and yellow tank trucks 
Which transport 5,500 gallons each trip are now a 
familiar sight in these bleak lands. Even the timid 
** guanacos ’’ no longer flee in terror before them. 
Sometimes, when a truck breaks down or is blocked 
by snow, aircraft of Aerolineas Argentinas and 
Austral covering that route act as spotters to rush 
help through. 

1,580 miles is a long, long trek. It becomes even 
longer when, in an emergency, the fuel has to be 
sent direct from Buenos Aires — another 4350 miles! 
But, always, the job is done. Wherever aviation fuel 


is needed, Shell will see it gets there. 


Cound 
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you can be sure of Shell 
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